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(57) Abstract 

A process for producing S'*inosinic acid or 5*-guanyIic acid usable in seasonings, etc. from inosine or 
guanosine or precursors thereof by using a microorganism which carries a DNA encoding a protein having the activity 
of forming 5 -inosinic acid or S'-guanylic acid from inosine or guanosine and is capable of reproducing adenosine 
triphosphate (ATP); a novel protein having an inosine-guanosine kinase activity; a gene encoding this protein; a 
recombinant DNA containing this gene; and a microorganism transformed thereby. 
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*l£B«tiv ^•>>xiiyr^>4>65' - 4 J > > Bfc X li 5 ' - *f7 =. )V 

>z»;>» (atp) n±mz*i-tz&±vszmm l r , oy>ii<i^7 
5' - y7-)v&zm&-t&?i&\zM-t2>o 

i: LTs p-^FD^x-^'J <#^Dg 3 9 - 2 9 8 5 8^) , 

*KW; >S* -5 (#iiB8 4 2 - 1 1 8 6f« #iiBB4 9 -4 4 3 5 0^) , 

T-tr^;l/ U ffl U-S^j* (4#MBS 5 6 - 8 2 0 9 8 » ATP'*Jll»4^ 

m (»BBBB6 3 - 2 3 0 0 9 4^) 1^5. L*»Lfc:*<fc, 

KJ:»5S!ift£*i.*5' --f ^ > » <D X HI 14 d& -f L <b«J£i--C# <b O T* li & tJ' -> 

A T P K J: 4 J v 'J >&it-f Z?i&(D t Lt, l^ 1 ) 

n 'J BS»fcm*T» 4 j -> >£ti\tyr j *> ymitL 5' 

'fcl*5' - ^y-^ttfcaJIfii-S^fcfcMfcSii-Cl**** (W0 9 1/0 8 2 8 

fi^s -as 3&k»*j:<5' - -f y > ym-RU 5 ' 
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£b\z. 4 J •> > - 7 7 J > m&1-l*> X •> x 'J (i 7 • 3 'J (J.Ge 

n. Microbiol. 135. 1 263- 1 273 ( 1 989) ) ft if — SB <n f»£ K o ^ T # £ <b *l T C * 
(73 t? tb -> tz o 

* IS «E £ <b i* . 5' - ^ y •> ^fi&Rtf/xii 5' - yr-^BtcT) £ h \z%m& 

6 it <s * * . s. nr. c «k o w » s n * a t p * w ±+ & k # * ie a *• w a *± 

Y y > >6fcRt//Xl* 5 ' - ^T-)HIIC«lft-t&TS1<fe**-t SfifiK* 3- K 
•tSite^**A-*--&ri:IC«J:»)» SlClwJ:»3ifi»$n4ATPSr?l^i-*»^ 

7 =. )v& * » a ?j *fc £ at m •* z> i> <o -c *> a . 
*!6W03«riea)tf«<cfi6Htt, RfciflW ; * > - 9 7 j •> > * — »S tt * 
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x>i "J £7 • 3 'J i*(0-C J is s - J yy*-r—*z\*®L\ZtohtlX\.*Z> 0 

*%.w : %h\$'#. : 9k4 > yy-yyj y y *-)---tfm&t t &z> tittohtix^tefr 
o tz. y ? * ^ ? t ^ t^-c t> 4 j yy - try j y 

y *i-tz>£&nzm± l xi* z>z tz n.^tzLs ztiz&ut. 

3 - K ^ £ it /e ^ £ * n - x > y ^ & * ic fifc 3> L . ^n<b0^6S{iBE^)(7) 
K i" 5 ^ £ It ri' 1^ & ^14 £ ^ L T i> * ^ £ li » *#6»W*e»rolfffc<fc4aia»c«J:a 

(i) j j y y - try j y > * — if s & «• *r -t & s 3- Ktsaef^ 
ATPff4iEttt*»4fti:»ALfc»«C»«*, -<y^>^L<li^Ty 

£&l&-f£r t Z¥f®t-tZ> 5 ' - -f y :> 5 ' - ^T-;US?<D5S!iij*, 

tf ft 5 » £ «5 t* 5 ± ie (i) co 5 ' --ry->>BSxii5' -^Txji/ggws^ 
ft. 

(3) ATPStn^tts» ^ I*** n 'j * a 9 x 'J ^ a • y y*z~y ¥%>\x 
#>£_Lie (i) ©5' -4;yy&-z\i5' - ?y -JimnWimik. 

(4) 4 j yy - yy j y >*-*---tf*Stt fcir -r*g sss * n-K-rsae^** 

-t' y 4 xts ^ t z>&&tx&z> ±m (i) - (3) w^f n^ws' 
-Oy>»xii5' - yy =.)um<D9£m&. 

(5) •< y y y - yy ; y y *i--*ii£&*:*i-fZ>m£UZ h'-rz&fcTfr 
*'t- £ 5 it e ^ -c $> & ± ie (i) - (3) ro^-rn^oo5' - 4 ; y y&y.\* 
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5' - 77 -jvm <n9$mm. 

(6) Y J y y- 77 J •> > * - -tf rite £ W-r -5 £ £ ® £ n - V-tZMBTZ 

(7) A T P ??£fi!£^-t<5ia£4&># 3 U * 7" 'J ^ AJS. Xyi'J^I, 
n s -t * J@L * * 7 < n z: v i] X m%.V * * > 7-' < 7 h U Z>U & *) 

tf*iS«£1fc"CifcS±ffi (6) <7) JF2K*cftft> 

* S ± 8C (6) 0) W IE ft ttc . 

(9) -Y > y y - 77 J is &i&Z^-f ZmSK* n - Ki-&itfi5*-rt J 

x * > y * M £ ^ >J -^A • T-b-f- 'J ^AtCEbJfei-^itfE^-. Xlittitg-?- K 

^•j yYXt*;i:!4 $ 'C**afi^t?*.*±se (6) - (8) roi>tn^w)P/i 

left EtU 

(1 0) 4 ,/ ^ > - ^ T y •> > * + - ii £ *^ * $ & K * ^ - K * it £ ^ 
i: *<tf # £itf£^-T"$>£±ie (6) ~ (8) on*-* 1 ft *r<7)ff2 

(i i) u 'j >j a • T>*^yy*7.K*}^-cJi*! li i*iT*>»3, *^ 

^ , ^>_y7; ^>*^-^^t££*^£^6fl£3-K-*-&itfc J F- ; Sr#tr*l 
ftx. D N A » 

( i 2) -f ^ yy - 77 j ^>4F-^--if«tt«-*i-*a6ft«-3-K-r*ite : f- 

# x =fr y * >K £ -r >J ^ A • T-b-7-U*7-MC£3fci-£&{E J F-> 3Z. li IS it {£ ^M- ' ^ 
^ y.j y ^ ^ ttfX' & Z>'&teTX-$>Z>±5l (1 1) Wfflft^DNA, 

(13) 4 j yy - 77 j y y *i-t z>g&n% n- K-r -Site-? 

fc # ±82 (1 1) Wffi&ADNA. 

( 1 4) x * •> ^ * X * U Z» • T-b^U^A^JSi-«5«[^tJ*»?>f#^-^* < 

en, 

i . ttfli 
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2. SS^St4 

S 0 

3 . SiS P H 

7 . 7 - 9 . 9 
4. pH£5£& 

p H 6 . 7-12. 1 

5. 

3 0 - 5 0 *C 

6. 4B«*% 

7. &g>r*>ICcfc£fg« 
8 . K m fit 

Kmiiti, ?T S -> >\ZftlX 0. 03mM, 

>f7 J •> > & He's. k. L tzt&'a* ATPCttLtlil. 6 m Mo 

9. #^fi 

SDS-# 'J T*';;UT5 K Y >V « ft «c f!> K «fc *5 ft 3 6 * O ^ ;W h > o 

(15) * y > > - J is >* + -MtZ'&*:-£L. S?iJ^S?"JS-^2 cie«c^ 

(16) ± IE ( 1 4 ) 3Ui (15)C0^6®$*3-Ki--5iI<E J f-^ 

(17) 4 j */ > - yr > is z it-r zw&n * =»- k 
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II B8 •+ £ o 

l. ^nfn. 5* - Y y ^ ^ss&tf 5 ' - *-r-n/i**±ja3-e4?§tt<0 - 

r-f y Z/ > — S '> > *ri — tf j h<b^-? 0 sfcic«fc9r8»£n 
l* TATP?f^§lJ t ^ ■?» 

K^Bf}-?^ 7 J ; ~> > - 9"7 ; > *i--*fte* j ; •> >rv i?r ; > > & a 
t p fc£K«fc o >«MbL. ^enfn, 5' -^y^sts^s' -^t-jhi 

* £lfti-£K£* (BAG* 0 . *<&**li«K:M3 n&^*<«£4tJ* 

&§&W(D J-*c > if * A i? -r U A * T-te*-'J*A*K:a"*-*»±4i9a*fcW*^ 
x * :> ^ * A * 'J ^ A • T-tr-^'J *7AICJS^-S8!t£1*3£*S*L> » ft M "<* 

X* £/ ^j*-^ 'J A • -T-fe-f- 'J * A ATCC 953 

£$Mf -5 C 1 7i ? T- # So 

ft&^-h, i*J/^;^f 'J ? A • T*z& 'J * Alt, ft*, -/l/tf>< 
£> -r 'J »t7 A • T-b-^'J aAfcftfftTl^fc (Bergey's Manual of Systematic Bac 
teriology. P. 1301-1313 (1986))**, * * * * * * ^ ' ] 

£ (Int. J. Syst. Bacteriol. 4 4. 74-82 ( 1994) ) c 
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i . nm 

'J > 6* -5- # li 5? * U * ^ K= 'J >»T* *7 . ATP, 2'- T-'**xy 

at, * 5 •>* > h >j > ar & a * m if a £ £ a ? t- # s c 

y >j >gfcxx-r ;i/-C$) ») % 5 ' - -f ; •> >B»» 5 ' - 

2. gft*##l& 

2 * KH'J >m<D rtiL(D>) ftfe(0?^l/^-i>K 

* * 1/ * ^ K = U > St i: L T Tfy'y^E^B (ATP) , 2'-r f 

= 'J>6fc, ^ 5 ^ > = v >§&&^$Mf <=>n* e 

3 . P H 

M«pHI*, pH7. 7-9. 9f*4. 
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4 . p H 

pH6. 7-12. 1 (DEHT-rS&liSc^T-fc £o 

5. M&iSlg 

S3i&Jgli,30-50^C-C£><2>o 

6. 

7. &HW*tt 

jg it- w m ft ic ii & E -r * > * { <j&£ t- *5 » -? y a y 4 

8. &g <f * > lC =fc &fg« . 

pi ^ <b n ,& „ 

9 . K m ffl 

KmfiHi. yrs-yyizMLxo. 03mM, j ; y y \zn lx i mM. r 

T J y y tmnt LtzWiG. ATPi:*fLtli 1. 6mMffcS, 

1 o. ^^s 

S D S - # 'J 7 ? 'J Jl/7 5 K y J: ft36*ayiH>>-C*)5. 



*trDNABfM-Ji, «»LfcS&K*f«Jffl LTa»W^fcT»*£ 

as^n^ieKwr^yes^^wsfL. £ n * art -7 a - -r 
i>mm-tz>z\ ttfx-gZo -fu--r iitit, n^jst s y nsflfca^iirtas 

ffl T S ; »K 70 T L * V S * U * * K * ^ 9 Y ^ — L T fc # »J 
^_^- (fl ^.ij7^ g >S (PCRS) \,z & <0 * <D&®L\Zft^-t 
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^7-f7-^ffll^TPCRfei:J;0 g#J»r>t £8lf#-*£:fr8:ri s £><5 (Molecular 
and Cellular Probes. 6. 467 (1992)) „ 

$ K A W IC li . X^r^y^/^-r'J^A • Ttf'J*^©^ ;y>-^7 

Xdf-i/^^N'^-r'J^A • 7tf ATCC 9 5 3 ^e>fnnSISS 
0) N 5fci*<Z> 2 8 fll 05 T 5 ^ fit 0) £ F!| £ L & li , E1*E?l*t 3 CSt 
i§ >3 "C £> & ( 1 8f SW7^»li*|5|S) . 

i <n N %%*<»7 5. J ifrKFiJlcfci^T *>, x# •> y 'J t7 A • T-fe* 'J * 

A (7} ^ G H li * i-/i'Jt7- 3'J*>f,!|f)nfcW09 l/0 8 2 8 6^i:iet 

^iiftiw-f ; i/ y - try J y y (Dti<n tit £ < i^416IT*$>So 

g #J it {£ ^ <7) AS m C (* > . * -T , X * > 9 -t J< ? T" 'J *7 A • T -fe -f- ') *AClt 
7-iffl^tPCR^CJ;N J y y - 97 J y y * -t— -fe" *£14 £1r-r SI 6© 

4. "7-i L"Cti, 7 y y&X'G + C ^firi* 5 0 %tti5.-C3b *) . 

4$8*fc 2 #8t;i£ff*fiJI-tf-t\ SiMc:ffl*llW"Cfc^ «■ « t> <D tr *) » 

# ^ 4 & O' 5 II -t <t -9 ft k <D & If ti & o 

* U * -f K (i , ARC/GO), 12#B(Z)3l^l/*f-KliT, CSVAW, 1 5« 
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o^f, X* ^t;^f 'J *!7 U • 7-tf 'J AACltSfatfeWlfefeft^a 
O' 7 Iw i" T W f£ ffl T # 5 . 

•j \± t • n u t? e ^ ft x* £ & ^ * — -c $> n ^ ^ £ t> "C <b 1* t) tt << * o #1 

PUC19, p H S G 2 9 8, PHSG3 9 8, pBR 3 2 2«i«H^ 
ft*, (tHLfctt«*DNA0)*«tii:L-CIJ:^i'i'-roa«i:»a4*)WCft 
ntf<.>-fnwig**-CT-<bcfc<> «illiHB10 1, J M 1 0 9 , DH5^(DXi/ 

^ A£ft7iDN AltfrM-WJg^E^J^^^i-^- £ IC «t 0 > I£ D N A 

tJiofcX+^.t^^'J^ • 7-fef'J*AATCC 9 5 3 y > > ^ 7 
2 tC ^ -f o 

■*I6mt3 o 3«057 5 iiif!)3 2. 5^n^;w K 

> "C fc o 
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^ >? -r '1 U • T-fe -f iJ U \Z M-t h W & Z t * ? "C # , -f ^ *> 

T<i«klf»L, 6 £ £ f» K 7 S. J »*«ftiD $ ftfc fcrot* -3 X & £ l> L » 

* , 4 J i/ y - V7 J - -tf €: 3 — K LTl»«PR*). _h 12 <7) i * ^ 

x -t z> z t a< t- $ & * B * ii {£ m -t & z t *> ? -e # 6 . 

£ a* "C # 5 it ^- , UT0>«fc-5fcMtt & 

i^^^^A^^U^A • T^7>T--f T ^ ATCC35652 
9 to + T ' V =■ ATCC43 195 

* ;i/^T • *f-f-7 i J CM 6 10 1 

& f* tfJ 12 10. T K & ^ <5 S£ * ffl ^ £ - i: X * -6 o 

- 7-tf ')ni*(DO->>-y7;y> »e ^ * 

•fu—-?£ Lt^f >^W^'J y-f-tf— ^ 3 >fetw=k >7 tB fa] 14 £ J$ oltfr >t £• # Hi 
L, ± # $ £ ^5£i-^o 

■li-J/g>j*CJ:')BI!ili:t4'f ;5/>-y7;-> > * * --tfit * £tf Br # 
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*\zKA.X % &%i<r> <( J is y - 7 7 > •>>*-)- — -tffca — Ki-aiHE-^-feffiffli" 
6 3 £ *< X' # 6 . 

-5 A s * *) (J- Gen. Microbiol.. 135, 1263-1237 (1989)), fiaj;tl£, U 
i^ijtTO'l ATCC27325 

TCC2 7 3 2 5W^fe^DNA*»6*IS B fl-Cffiffl-f^-t75 ? "C^^^ V ^ > ~ 

*+\ ejuse*!*-* 1 0 ic^-rx^ x 'j b: 7 • 3 <; a* aw j yy - 7 7 j 

^ y — -tf it e -T- © E yi (W09 l/0 8 2 8 6f) * t ^1:^9^ 

-/^-fv-tltli. ttSffllSt* fJ 5 > ^AT-G + C 5 0 %tt&X 

6 0, 2 ft 8* £ ^ K ffi ffS \ ^ fc (D + t> W 
f & ft £ li » 1* 1 6^tia30)glWtW* ? J:,<fflt^^S= 4 v-~<n 

E?"J(i -< J y y - 77 j •>>**-*«fcite*(&ffi«KfaB-*-*t><0"C**5» 
J,<*W(C^jn-t-2> fc. SB?iJ^S?iJ«^ 1 1 SO' 1 2 KSi <£ -5 fc t> a> J&<¥lf <b ft 

fiO-'J7^ 3 >ft (PCRft) i:j:M;y>-yT;y>drt-tf« 

7 • 3 >) *3|5<75^ £ * ffl^tf, pUC.19, pBR 3 2 2** ! fflWf>n5. 
fl5«Lfcifift*.DNA05£SBfcL-CW:, "C**-<B?Il!{IC»a&1>a>"C*>fttf 
^•rncDS1*T'<b e fc<> MittfHBlOl, JM109, DH5^tf>X->*'Jti 
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D N A m K 1$ A £ ti tz -f 7 X 5 KiMHni. 

fcfc, x*>y*>'N*?^ , J^A«7^f-UrtA<D«-&.!:|5jftK:, 4-J\s's-V 
T J > > * + — H * ^ - h"t & m *) , x •> x 'J Vi T • 3'JE&3feOl£ii{E?-i:*Bl s ) 

±iet7) e toi3LT?#e>n-5Y y •> > - y 7 y •> > * — -tf rStt «- * 5 & « 

* 3 - K"*«5iH£-T-*#trDNAWrJili\ ftfeQig^&'<**-K?fgifi8l;t<5^ 

•*tt*>%. m±.imi&t LTli, S«i:J:0*f $*l4ATPtATP»Ift*' 
5??£-*-*K£a&f£a (ATP4IiXIJATPS4fiEi:^-5. )■*■*-*-*» 
(ATPillSIJATPStitl^, ) a«ffl^fcft£. 
^^BK-l^ATPfiiSg^ttSai^tLTIJ. -f^S/^Stf/XttyT 

lSn5ATPtSttSJ6*i:fe^tATP H&«**» €>lf * ^ttSlC* 

£ -r 'J AJg, 12/1^71, 7^7 ^ -^^1, t^D-^^S> 

*»W^«ffl$n4ATP»4i«:*t6*t1IJ©A#tt4«tLTIi. UT 

3 'J »J ^ A • 7>t-7y|^ ( IB « ft : ^Hf;<*f • 7 > * 

— 7 y * a) ATCC6872 

3'J*;<*f'j7A-7>«i7y*7 ( IB * ft : "7 Utf ^ * -r ■ «J -7 A • 7 > 

* i 7 y * * ) ATCC21295 
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^ ^ y y * 7. ) ATCC21477 

3 »J * * »J • M/ * $ * ATCC13020 
3i)7«;^f 'J-)i • 9 il/ * ^ * A ( IB * ft 5 : "7 ^ ^ * -r 'J A • 7 
ATCC1 4067 

x ;U * > # A ) ATCC13869 
xi/s'J • 3'J B (ATCCl 1303) » 

t7*DS«t^"tHf->s ATCC 2 0 0 1 8, 
xn<oa,n-t-^^ ATCC40 1 2> 
**y s ?<9*- s c.4 s 5)'< 3 ?'7< ATCC20356, 

^Y>-r'Y^ r --^'l'^a7^ (IB * ft; : hJl'D^yX •'*OQ7 < 5) 
ATCC22163 

it, ± se 0> « ± *b <b + s> ** » 

3'j^;^f - 7>t-7 Y * * ATCC2 1 295 
3'J*;^f 'J-)i» - 7>*-?y*^ ATCC2 1 477 

I^ffifflt^ri:t-c#l,o rw^^tcti, J -> > T ^ ^ > eft AT z 
nf>ro»8*i^5'--f / y>«Xtt5' - run* fc*«-c* 
So *w ck -5 ^cffJSEf* t Ltli, ^;U3-*, •> a * o - * . £«ffi> »f»iP7K 

3 - ;w st a* m if <b n s o 
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a'J^;^f 'J^A • 7>*-7y*X ATCC2 14 78 

D 'J ^>^f 'J • 7>^-7y?>7 ATCC21479 

3»J fs/^f 'J-^i • 7>tr7y^7 ATCC2 1 480 

u a & m if n * o 



WAIt ATPS4ii:Lt3'J ^;^f 'J Alitffli^ffl^l)^ 

ffll^i- nii> PAM330 (ftWJBg 5 8 - 6 7 6 9 9f) , pHM1519 (*£Bf!Bg 5 8-77 
8 9 5^) PAJ655. pAJ61K pAJ 184 4 (LX±. 4$ Bfl BB 5 8 — 1 9 2 9 0 0f) > P 
CGI (^MSB5 7 - 1 3 4 5 0 0f) > pCG2 (4#B8Bg58-3 5 1 9 7 ^) pCG4, 
pCGl 1 ( *#BflBg 5 7 - 1 8 3 7 9 9 . pGAl (Gene. 107. 69 (1991)) , pHK4, 
PHC4 («Mf 5-7'4 9 1 ^) * If ft * * fc» ATPffili L T i *> 
x «J VI T • 3 «J 01*. If. ColEl&7°7 X S P15A^^7 X 5 

4:ti«tJ5. Jc<*BD ICfiaj^-r tllf, pBR322 (Gene. 2. 95 (1977)) , pUC19 
(Gene. 33. 103 (1985)) , pACYC184 (J. Bac ter i o 1 , 134. 1 14 1 ( 1978)) , pSC 
101 (Proc. Natl. Acad. Sci. U. S. A. . 70. 3240 ( 1973)) htib* ATPfi 

±M t LX v i) u A -tr 7. • -tr l/lf > x £ ffl ^ £ £ IZ\*. YEp£ 7° 7 7. -5 K, Y 
Cp^zf^ ^K, YRp^-^7 7U\ YLp^T'7 * * K^£ffl<^5 - ttfX* % 
A#6*)tCl2, YEp24» YRp7, YCp50^^^lf h ft ATP»4St Lt^^^ 
na ? • *-^«5*«-ffll**«£KU:, PRIT5 (EKBO J.. 4. 1075 (1985)) 

-&ae^W±8fLlCEg^-^^ri:* J ff : ^LV>c rft£><DK7iJ£i»A-*<57j8;t L 
-Cli4$KfciJP&l2fcv>a^ -/n^e - ^-EyiJfc.fctf S DEFU* * * - * ffl 



- 15 - 



WO 96/30501 



PCT/JP96/00761 



D K Fl) £ £ fi£ L , l«IieitfE^w±Si;c}f "/a 
^_ * -E?ijfc J: S D&nt L X \t ft K Vm ti ^ *) ? , ATPSili: Lt3 
•jTw^^'J^ARflBHfcffl^'&WfcCli* x>x 'J t7 • 3'J t^rotac, lac, 
trp7°o * - * -, IWi 3 'J *M * -f ') ^.£*S*fflSE&3fc<7Mrp7 B a^-$'-(G 
ene. 53. 191 ( 1987)), f da7° O * - * - (Mo 1 . Microbiol.. 3. 1 625 ( 1989)), 
ppc/n^fc- * -(Gene. 77. 237 (1989)), I ysC^ n - ? - (Mo I . Microbiol.. 

5, 1 197 ( 1991 )), gdh"7a*- * — (Mo). Microbiol.. 6. 317 ( 1992)), cspl, 
csp2^a^ — ^- (ftlf 6 - 5 0 2 5 4 8^) £ (SI ;S i" 6 ^ £ rt ? T* # £ » AT 
PSiSUti^i - 3 'J £ ffl £ £ K li , ixx'lli?' 

(75tac, lac, trp^O*-*-, A ~J 7 -yOPi^Ot- 9-^WSt4I k. t) K 
X&&* AT Pfftffit L t-t ^ -t 7 • -t Ulf ^X?:fflV^*^i;ii> AD 

HI, EN01, PGK1, GAP-DH, GAL1, GAL10, GAL7, PH05, MF a 1 ? n *r - * - £ 0fl 5* 

ATPffili: LT^^7-fOny^77. • 
spa^n^:-*- ( J. Bacter i 0 1 . , 159. 7 1 3 ( 1984)) ^St6: 

bftX'ct&o 

c&2?fc£«fc »5 - 0J*.tf, ATPStltL-C.a'J^^^'J 

* ARMS fcffll.* ^DF^^ft (45IHJBB5 7-183799^) , 

^Sl^Jlifc (ttM¥2 - 2 0 7 7 9 1 ^) *««IZ*i*"C*>*- ATPStl^L 
TX->x«jeT-3';*ffl^*»^ttt. &<ti> to v A» (J. Mo I. Biol. . 53, 
159 (1970)) , Hanahani* (J. Mol . Biol. , 166. 557 (1983)) , SEMffi (Gene. 9 

6. 23 (1990)) , Chung<c>tf>:fi8; (Proc. Natl. Acad. Sci. U. S. A. . 86. 2172 ( 1989)) 
1S.%&11& (Nucleic Acids Res.. 16. 6127 (1988)) ft if * ffl << > & - t X & 

rt/*W»!L-CDN A?-*At6Sft (C. H. Gene. i. 153 (1977)) *> * 
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*BB&£, ft ft* DNA£^^lCl5t»)iitr:/n h ^"5 * h^:IU7i0^7^ h 
(DttSC LTl«lx.DN A$-DN Af ^ilCiAtS^* (Molec. Gen. Genet.. 

168 . Ill (1979), Nature. 274. 398 (1978), Proc. Natl. Acad. Sc i . USA. 7 
5. 1929 ( 1978)) fclEffl-C**. A T i L 7 A a 5 -t ^ • -t H^y 

x £-flH> 6^ £(C(i, ^7i077^hS (Proc. Natl. Acad. Sci. U.S. A. . 75. 1 
929 ( 1978)) , §*6fc 'J + ^ Aft (J. Bacteriol. . 153. 163 ( 1983)) „ % % & K ft 

("Methods in Enzyraology" 194. 182 (1991 )) £T K «k -» X > »ft * it * 
A £ if -7 r «h ^"C & h a ATP ffiit LT^^7-f03y*X • U * £ 

ffi l ^ * * £ KJi , 7"o h ^ * h ft K J; o T M ft A it ^ W i$ A £ rr ^ ; i: j&< Tr 

* S ( Plasraid. 5. 292 (1981)) , 

®g*H5:H ! t'H*\ *SBflBS 5 7 - 1 83799^4i*IClW^$ixS«k-5 

7 )l/ 3 - )KD 0 IC, fcJI/sK* is "7'**b9>» 7 * n — JL- , 

7")l/nz.^F68 ( -te fcfc M ) fr^<D8sAoC«£oTkDNAW£r)iA**£f£ 

£ lli^JUft (ftMf 2 - 2 0 7 7 9 lf^«#S) i:«toT<ba«X. 

ft m M /<;l/ * ft X- £> -5 . 

^t7)^fe(*DNA{Cffi*iitfrt^T'#-6. ?fefef*ite^lwiffl^iitf^7ft^ Lt 

* 3fc 0) iSS !& £ t£ & £ £ -< y is > - 7T J is > * £ >7 u =y 2*7 
x-n-^^^UISiJlCiWtt^^-tv-^-t^^AL-CiffiftADNA^iSSSL, 
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m ** * m m z # ts « % t- a* o & m <e * & « te .* a< *i l * ^ £ s -c *e * * - 

£ IC J: ») » D NAA ! *feftDNA »C * Jl JK*«5* n S 

(J. Bacteriol. . 162. 1 1 96 ( 1985) , 1$ M ¥ 5 - 7 4 9 1 ^ 4i $8 ) . £> 6 ^ l*> 
a ij *,<c jf'J ^ AJg*fflMEfe*cD*Ef*H^-*fiJffl-t S^ife <b « ffl *T B6 T <& ("M 
obi le Genetic Elements". Academic Press. New York ( 1983), WO 9 3/ 18 

1 5 1 o 

ffl^n, 4X*'kUli, ^l^> T^-^AJg, 7>*x7tK, 7>*~Tii 
i&£ 254^13 7 pH^ 5ilr>L9 Loo, 1 O & 

Holec. Gen. Genet. 143. 85-9 1 ( 1975)Ett <D K «* « * - 4: *< "C * *° 
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tih(n^m^. ito^-K^wj sit. ^ -t± ^> 

LTI1. T-fc b >«U11S<*, B^^t§li*> 55 J* L IB <* ft if *> ? * If 
* « ifl t 43 i » T » a C ffl ^ n 4 *t *4 «B K i: L "C W T 0) t> <D S: «!t tf * - 4: 

;i/ ft <r> T ;i/ n - * if rt'fig ffl £ n <5 . 

x^^^-^^^t Ltli, > * £ a - ;* JR & An * # A* ft . J£ 

$t&ft £ wHSioftfe. 5*iS, *x ¥<n-$m&tm. j-9 ; -)i>t£¥<nr fra 

'J > St f£ -5- & i: LTIi, *A/M;>Bt, ^n'J>6&, h 'J # U 'J 

KJt«*lC A T P 85 5? & , &JX -f * >#«-i6JD-r -5 3 i: 

*> , -f ;y>-y7;->>*t-*tATPfftIi:lll^*"Cfi!«t4«£* 
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(^1)866 3 - 2 3 0 0 9 4 ^, W09 1/08286^), * K * "CMi 1? t£ 

5^liiSS2 5^C^L3 7ici:t:pH$-6^ia8i:S8i0Loo, 1 o^ia 
3 O B# m » 4k T IC T ft n e 

% 91 £ -t z> tz &> <n & a <r> jf? as 
*tt«i i 

5 K <Z> 81 * =J 'J * £ -r 'J i* • 7>^-7y?^^WiA) 

( i ) pcRSia-s-f y > > vr ; s/ -tf a e ^ >7u-=-y y 

L, , Jfii-f n«flRW*£_S_L I . H i n dfflWBr«fiL^^i-5gyiiaEgyO*^-l 

(T^^^ K'Wtv^f AttS^f ^3 9 4 ) «• ffl (,*T L fc. 
y : ?-f7-fcLtlSt , Jd'5(?l/tfK0. 2 5 # m o 1 e, ^IHtlri, 
= (Biochem. Biophys. Acta.. 72. 619. (1963)) CJ;*)«KLfci^ 

x'JfcT-n') W31 10 (ATCC 2 7 3 2 5 ) ff)*fe(*DNAO. 1// 
g Rtf * v * D N A 'J * (SfiiSaM) 2. 5 y h d A T P. 

dCTP, dGTP, dTTP§2 0 0tfM, g<t* 'J 5 0 mM, t&it^ 7 
^Hl. 5mMa0-t'7f>O, 0 0 0 1 %H*t410mMN-M)^ 
(kKD*y;f)l/) ^Jl-2-7J yx^> (WT, -£S**8»& 
( P H8. 3) 0. lm 1 CiJDL, 9 4*C*.30«U 55\:?:30», 72*C 
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HTIaliK L fc. HDNAKIttt)2/i g & IP ftJ PI 8# 3£ P_s_t_ I & «fc H i n d ID * 
nfn2 0l--/ h £ 1 OmiyHg-ftvy^^^A, 1 OOmMg^bt h 'JOAS 
yimMi/'-f^^W h-J^^ttS5 OmM h »J 7 - SSMfSr^ (pH7. 

5) ts^3 7 x:T-2B#rasi£;^-t*-T^^jg^^, m m z n m iz * ♦? v 

^7^U'pHSG 2 9 8 (SiSiittS!/) D N A 1 u g a U PI PS 61 ^ P_s_L I 
*> t/ H i n d!12 0i;-/ h £ 1 OmMIKtvy^v^A, 1 OOmMigitt 
h l J')ASO I lmMyf t^H 1 h-i^t^t4 5 OmM l« 'J 7. - £K?figSr?£ 
(pH7. 5) \Z3$<n&<7)WLG U i£g 3 7 "CT* 2 B#r.3£Jt; £ -tffco Sfo**7& 
^-ffSiU^s; -n/**ffl4UI L» x^/-;u«ti»MS Lt Pst I fc«fc r/H 

i n dfflr-j^^t^n^^7^5 KpHSG2 98€-»fc. P s t I *> J: U H 

i n dffl-Ci<t$iX/>:pHSG 2 9 8 ^0. 1 W g , P s t I *S =fc If H i n d DI 
T' «Ht £ *i P C R K J; £ *t *I »r *t 0 . 5 g & T 4 DNA 'J # - -b* 1 J- - v 
K (^ilii?±$!!) £6. 6 mM^<t^ ^ A, 1 OmMi/'f t^l"f h — ;U 

5^ 1 0mMATP*^tt5 6 6mMl«U-lSS««f« (pH7. 5) IC« 
1)U L . taSl 6 T* 8 B$ fa S ft> L , DNA£Sg|g£-ti:*: 0 tISD N Al^fe 

•C, J: <9 x •> x 'J \L y - n <J JM109 (^JSigaS!!) £iF2Kfe&L> 

1 00^ g/m 1 (OiJi-^r H •> > £ $ts L m?tm*k± K £ £ % ^©lEJfctt 

ff -ii JHE ife £ Molecular Cloning 2nd edition (J. Sambrook. E. F. 
Fritsch and T. Maniatis. Cold Spring Harbour Laboratory Press, p. 1.25(1 
989)) ietlcOT^^U^SffilCctO^^^-DNA^iliaiLljrfefC^^TT^a 
— XY)V%%tiiW)&'<7 J jZ\tiZj:t) % KpHSG 2 9 8 COi/>^7 

K * p I G K - 1 i:^r« L tz a 

(2) ly i k7 • 3 'J t r p^n^-^-OS A 
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5' -«(, 3' - %k\Z*ti*?ti'®mmm B_a_m H I > P_s_L I 9? Br SB £ * i" 
£KF'J3E 1 3 CStt'J ^ * 9 1/ * * Kfc.tr/tlttEyil*:*-*-**" 'J 
2 » U * -f- K * Ltio H^nfct'JJ^^Utf Kft« 1 ^ g L. 1 

t Bam H I 2 0 x x y h t: 1 OmMttft^^^i/^i, 1 OOmMgltrt 1 ;-} 
iai; 1 mM'/ftXV^ !>-J^§tt520mM h 'J^-^Sf^ffi^ ( P H 
8. 5) IC fc <7D fc <D « ^ U ifi*3 0T:T2B»IHfifc£tfil!Hbi**:», 
I ;-Jl/i!ilRU ! xi';-)^»Lf;. f« h tl tz tt tit V» £ IW *K (1) fcWttlKP. 
s_L I *H -ft L . »HI:«£7 x y -Jl/ttai&tfi* y -;i/tt*Lfc. i 4 <Ltfi 
a m H I J3 J: r/ P s t I WW? $ tl fc x x ') t T • 3') t rp^a*-*-* 
£ ts D N A Br n £ » . 

filJJS (1) tW^nfc-f ^ •> y ^ > **--tf it trttlft *. "T" ^ * 

$ K p I G K - 1 1 ju g «■ H » K Bam H I *s «fc £> J P s t I T* <t L , 
TjS£*i*K«fc»)'7*>' -^ittttlL. X* /-Jl/*t»»a L T B a mH I 43 
JUT P s t I T ill <t £ ft fc /?^H'*»fc. - Bam H I *J <k V P s . t I "C* 

<t $ ft fc P I G K - 1 «• 0 . Ug, ± IE T! » fc Bam H I & «fc V P_s_t_ I T 
MHZ ftfcHrfr 0. 5 ji g SO'T 4 D N A 'J #--te' 1 xx y h <^i@^*±5!!) * 
6. SmMttft^y^y-JA, 1 0 m M V * * a V 4 V - A/ 25. V 1 0 m M A T P 
*tft46 6mMhU-SB'«f* (PH7..5) C8sSd L, tfi* 1 6 ICt? 
8B#R3SfD L. . DNA«rl«**&. ft^tttDN AI#fct?. X $/ x V fc: T • 
rJ'J JM109(^?S£}±3i{) *J0*teffcU :ftt 1 0 0 g/m 1 «*t 

fcftfcif*K«g*iM»e> Tfl/rt 'J J: ») ^7 * 5 KDN A £1813 L ««fe 

lC«£oXT.^n-^yil/««*»«:lT-9 - £tcJ: ^97U'p I GK - 1 C 
X •> x U H T • 3')©t rp-/a^-^-DNA»r>t$-^tJiaift^.^^^' K * 
iBiRL, :nfcpI.GK-2UUfc. 

( 3 ) 3 'J % H 9 -r 'J f? A * 3fe 18 & & © If A 
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-*-££tr*a&*7°v* ^ Kp IGK-2 \ ti B*tHm (2) WS/f-I^T- 
B_a_m H I flMb L « 7x y-il/feffiffllL. x * y - lUitVSt «■ ft ft -7 £o Bam 
H I mitX-mitZtltc-?^ 7. 5 Kp I GK-2li, W«S£i-<5W£E&lki-S*:tfK 
Molecular Cloning 2nd edition (J. Sambrook. E. F. Fritsch and T. Maniati 
s, Cold Spring Harbour Laboratory Press, pi. 60 (1989)) <D ~K ft T* J* 9 -r "J T 

— 7?, 3 'J ?w^f 'J^A • yjU^ 5^A*3?e<7)n[5aj|e*^^tffg«($-pHS 
G 3 9 9 (£iB&&£!) A LT}f fcT 1 ? ^ 5 KpHC4 (^Mf 5-749 

1 -^) 1 g &t>'#JPEB¥2? K_P_n I 1 0 y S * 1 0 mMfcffc-r 
RlflmMyf t^U-f F-)^ttf 1 OmMMJ^-llKflllli« (pH7. 5) 
tin*, 3 7 TCtf 2 BSMJEfc L, tftift £ 7 x / - iUtAUl & x * ^ - JUttR L fc . 
* (OK p n IT*^Bfr^n/v:pHC4W :5 Fm5S«s'ft$-DNA Blunting Kit- (3 Sift ft 
SO frffli^TJfiJfe* ft 75 8s C "C ft l\ o ^ 'J l/WSitffi B_a_m H I > *7 - 

(^fSigitSS) * T 4 * U 51 * U K V if — -tr £ ffl << > T it t£ L fco CI *l IC cfc *) 

•« 13 B a m H ItfjWr«BfiL*J*oDNAIKtt«:»*:. 3 WD N A in i: 2 0 7 
h OB_a_mH I £ffJiM (2) \Z ggft L + -C&£ L > & K 3 0 °C T 2 B$ ft 

ise-Ci^n^BajriH I i^fift^ttt7"^xn'p I GK- 2 0. 1 
w g&^tf B_amH I-CHt?nf^7^n*pHC44*ODNAiin 0. 

2 g SWT 4 D N A 'J if-M (SffiiittSS) 1 y V fcSiJiS ( 1 ) 1218^18 
«(S+t'I^L, SSI 6tf8B§ra5C-L, D N A * £ fc. Jfc^-Ct*D 
NAfi^^-C, x v x 'J T • 3 'J JM109 (S?gigfct3i!) L» 
Zti* 1 OO/i g/m 1 0*^-^-Y->>$'^trL5S^^%±H*^, ^Kfc&i* 

ff f>n^^©«£ifef*^ e> T;W* 9ilSi:«):0 7 , ^7? KDN AS-iSSILf S 
lc«eotT^n-^y;i/m^i*ii>$-ft-5-t(3«k»5> -7°^ * < Kp I G K - 2 ic 
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K £• 3S L * :n^P I GK-3i*«Lt. 
U *j . ^9XU'pHC4fr«»t4X^x'Jt7-3'J A J 12 6 1 7lt 

:Ci*J$flSWFft0rK*S^"t¥JSt3*Mfl24 Btttf ItS^F E RM P - 1 22 
1 5 <D b t 13 S? ft £ *U ¥ J* 3 *p 8 J! 2 6 B f<t T "7 * ^ * h * K < * K 
»f $n$Sf ^FERM BP- 3 5 3 2A ? f+4^nt^So 

(4) p I GK-30ATCC 2 1 4 7 7 ^'MDa/E^iA 
(3)-C»enfepIGK-3 0. Ug$-l^^i^tt^ffl^/:^t*Gi 

(7) # & 2 - 2 0 7 7 9 1 ^ ii *8 ) tt t ^ 3 'J * -r »J A • T > * 

>f % 7s ATCC2 1 4 7 7i:»ALfc. rft £ * 'J < :/ h > 1 % , SSI 
*7> 1% % miti- h ^ ^0 . 5 % , ^ Jl/U - * 0 . 5°/»Sy*tv^>50 
x/ g /m 1 rt* <bf£& ^55*S«2-t K £ i^SfE!ft<*ATCC 2 1 4 7 7 /p I G 

(5) / *> > - ->>*^-4fTSttO«UE 

( 4 ) T? W il fc 3 'J * * 'J * * 7^-7^^ A T C C 2 1 4 7 

SSZTKiA'i-^iO. 4%. «iSfT^*->*5 AO. 1%. WtB&T >*=-*7 A o. 

5 %, mmo. 5%, «[»*-« o. 001%. «ts*v > o. 001%. * 

7 5>i£St£0. 0 0 5 g/l, ^'>h-r>»*^i>^AO. Olg/K ^ * 
f>30/ig/l, 7f->0. 05%, R[/*t7'fy>50mg/li^)t 

( P H7. 2) 5 Om 1 IC&ftL, 3 2 t f 2 4 B^H^i L fc 0 
£ # ICft o T JS # tt L , ® f* 

0. 9 %&iti- V 'J ^ A*8«-C!BIW L, 2 E 

A, 5mM2-^fl/*^hii'>'-^« , * i fr5 0mMh , U-*ll«i* (pH 
7. 9) K S* £6 L > 1 5 0W, 20^StfiMi (Kubo t ait5S) L fc ft » 
15, OOOrpnu 3 0 L T ±0* «• » fc. :w±««r^7rf^ 
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G-25 (PharnaciaihS!) *7A^07 h ^77 < - CSL, <£#^fi1fc©£fifc 

& c,tltz&&m&(D <( ;y>-y7;y^t-*'Sli$ lOOmMTr i s. 
1 OmMSftvy^y^A, 1 mMATP, 2 5 OmMSft* A. 0. 2 m 
M [8-"C] - -f y :> >^e^-2)Sfi>ffl^«E : S-'b*>^TjRiJ^L^o <fi#3ft&£: 
S^L, 30*c, 3 0#5J5wf£* i s&£ •> >; h \z 

Ztf -j h L , n -"7* 7X^*1***12 : 1 : 1 (D & ffl it tJ> & 

fc*KBfl&-C&BB Lfc. ^WtO-y7t7^f - ( £ db V < )\< A tt St ) 
~Q 5 ' - -f y -> >S*0*# y h L^fi L tzo 3? i£ O g 6 © «Jg 

li^">ifiimr;U7*5 > fc&ig i: Lt/Wt • ^ v K 35! 7 s n -r * > T v -b * v 

K«fc£Jf?eiE&<*ATCC2 1 4 7 7/ pHK4<E>itfgi±£#£>rt: 0 <D ^ ^ £ 

^ 1 IC L fc. A T C C 2 1 4 7 7/pHK4 flifittzl^ltljn^^of,:©!: 

WL, ATCC 2 1 4 7 7 /p I G K - 3 lii^Stt** LtV^fc. rtf>*£^ 

?5> , #AU:lyi')t: • 3 'J * * <DM >t A« 3 'J * A * -r 'J t7 A • T > * - T 

y * * easier * y > > - trr j — & & i x z> z t m £ ti 

X -> i 'J t 7 • HB 1 0 1 ICpHK4 £ <g J* $ * 1* «* » A J 1 3 1 3 6 
fcrffrSStU 1 9 9 5*83 1 B#t', B *@:£«t&o < IfrU* 1 TB 1 # 1 
(8£S^3 0 5 ) XHJS^I^^rfirl^Xlia^W^^rlc^^^^ h £ to lego* 
#SBR*i€£ft, SltSfFERM B P - 5 1 8 6 *«ft4F- £ *l "C V>£» 



- 25 - 



WO 96/30501 



PCT/JP96/00761 



m i 



gj j i±r£t£(nmol/inin/ing protein) 


ATCC21477/pHK4 




ATCC21477/pIGK-3 


18 6. 6 



sti 'J ^"7 h > 1 gg©x**l%, *"A/ri — *5%, 'J>S*~7Kfft*?M^^ 
0. 4%, IBty^y^AO, 1%, iKTV^r^AO. 5%, R*0. 5 
%, ««is-»o; 0 0 1%, «ii$-7>^> 0. 001%. f 7 5 >«S»ftO. 
0 0 5 g/l, h^^^S^^HO. 01 g/l, Ktf >30/<g/l. 
T - > 0 . 05%, J0 ( *t7O>50nig/l^?)ttil8)l ( P H 7 . 2) 
4 50m 1 C3'J*;^f 'J'JA • 7>t;7y^ATCC 2.1 4 7 7 / p I 
GK-3£&iiL, 3 2«CC2 4 B*H«f* Lfc««B*j»fc. tf) ig £ 7 . 0 
0 O r p mT- 1 0 #-WJ it-fc ft 3 L i*JB Ifc fc LTII» 2 0 g £»fc. 

»«>nfciflit^ / y>50g/l, ')>K-*t*'J^A20g/l> ^Jl/ 

3 - X 3 0 e / 1 , SS«?vy^->^A5g/U 7 -f -f- > » < S S it 5 0 % > 1 
Og/K -f-f $->S-2 1 5 4 g / 1 ; 7f->l g / 1 <=> & S «J * 

( p H 7 . 2) 2'0ml IC2 0 0 g/l t<cS«k^i:H»L. !«# L o o 3 2 T 
JC»^SJE*tTo fc. P HI44 NzkSHt-*- V *J A £ ffll^-cafi 7. 2 * £ 
TlCSHSL, U 'J ^AOW^^^afiiSioLfc. Wit Lt ATC 

C2 1 4 7 7 /pHK4 Co^t ft^ 3 0 ^HSfr^l Wg^jK* W 5 ' - 

4 J > > &! Z M'&'&fc 9 U h if 7 7 ■< — £ffllf">T5£*L:fc. <£*«-*2K5*-*-. 
5 - - ^ y > 5 ' - -f "> >» - ± h 'J ^ A 7 . 57Kfo^5^#<itC 
•C^Lfe. x U KT • 3 'J ;i/>-^7Vi/>*t- 
■lflfif*«»Lt^*ATCC2 1 4 7.7/P I GK-3T^->>fr^5' 
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m 2 





5 -Yy-»gS3g«fig (g/t ) 


ATCC21477/pHK4 


fcfcB 3 tx-f 


ATCC2H77/p!GK-3 

i 


7 2. 9 



n m m 3 ( x •> * ^ y • rj«jEb3fewi' ; •>> - y 7 ; 

fiS£0!)2-t-f#fcM#£'l'>':>>6Og/l, i)>II*l*'J')A20g/l 1 
yjl3-730g/l, SftBtv^v^ASg/U 7 * -f > 6fc ( S fi J± 5 0 % ) 
1 Og/1, -*--f$->S-2 1 5 4 g / I . 7f->l g / 1 a» <b £ J5 Jo 
* ( p H 7 . 2) 50mli:200g/l CM»L, Ji^«ff Loo 

3 2X)i:(**.g^^}7ofc. pHlipHlt"Cj!8^Looti:7. 2fc&SJ;olC 

4 N * iHt * h U ^ A *• «6*o L T H ft L , V > Bfc ~ * ^ * 'J ^ A (D $c '> # £ 3 £ 
.JgJnLfc. 2 2 B*r4JJStG*W««fiHi 1 1 3 . 8 g / 1 -C* »5 tSJo L -< y 5/ > 

(X > x 'J £ T • 3 'J &3fetf> -f y > > - y •> > * — -tf it <E ^ f* 

sc^+co^ y ^xD^^^cyr; •>> i g/i fcffli^x, 3EKS0U2 £ 

^D7h^77 y -^ffl^ttlLfcg*, ATCC2 1477/p IGK-3 
0. 0 5g/lff)5' ^ T — JHI***!* L X ^fc. 
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H fl608 5 ( i * *> ^ * * -r 'J ^ A • 7 -ki 1- i] l±ti- b (F> 4 J is > - V T J 

( 1 ) S#:fcei:tfffl»^t*ai&WiBS/ 
#>J^-/h>l%, ;^ h • -f-^hx + ^F^^ H°/o. if )V a -7,0. 5 
%lkVi&iti- h *J A 0 . 5%7l*<b»3t&*g*&<pH7. 2) lOOmlC. 
•> ^* M*i7-r 'J ^ h • 7-tr-f' J # A ATCC 9 5 3 *I8«L 30^024^ 

fthntzmmVo* 7 . 0 0 0 rpmt-10»r B liS.L^iiflSL > ttra^*2igo. 

^;U-> ^ A, E.t>\ ImM J/'ftXlz-f h-)l/*ttflOOmM-hU*» 
(P H 7. 5) (*gifj&A) 10ml SO. 1 m m <Z> # ^ * £ 

5. OOOrpmt'l 0 # 5* iaS L ± fit * m » K T & #r L &6# ^ iii 

jfcifa 2 0 m 1 

fc. mmmtetiiiS. 5y l * 5 mM t&if? *T * ->^A\ 5 mM ATP, 100 
mMIHt^Jn&yO. 2rnM[8- M C]--f;->>^t S 100mMh-] 
* - ( p H 7 . 5 ) frh &&StCi£ i:iox.5 0/i 1 tL, 30^, 3 

o »s*ELfc. s«*o^ *> 2 /i i 'J *y;u7u- h n/*tt«) 13 x* 

v h-tS^fcCt OKfcfrffihU n-ftJ-** x*;-;K **ti*ti2 
: 1 : 1 <Ott«tt*£fc*»JRIW«*e»IWL, /Wt^-/7t7^f - (FU 
J I X a*!) t5' -<ry^>l!tG>a#-/l»**ttlLJ£*L/.:. £ fflS*^^ 

9vKtt«) *ffli^-c»*L. 6*?f?ottrS1±**ai Lri. «L*XJ*ttJ*tci*0. 
4 5 niol/Bin/iiBfiKO-r y 2/> • ^7 J* > * + & fife. 

(2) -f y •> > - ^ T «> — -tf i£i4£*j-*-<5SGIl0>f»51! 

ttXR-CW &nfcfi**ttai**«W*A-C¥*HbLfcDE AE - b 3 7<-rt/ 
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mMZ $tsmt&m&X' 4 ^ >>- V7 ; -b'r£tt£*r-r<5^&©£Waj 
Lfco f#<bftfc*£1±ili#2 5m 1 3 0%gS*atfc£cfc-?Kao;i4T:T*3 

0#«liA,O&, iS.C«»«llwJ: «9 ftMtfe&l»£ L fc. W?,nfc±»«' 3 0%«E« 
£ £ i* i& Sj & A T- ¥ f*Ht L 7* * ;u h 3 m° - ;i/ (X^flttS) *7Ai:«U:. 
|5] & 0J & T- »5fc # L f£ . 2 0 0m 1 (7)3 0%frh 1 5%$it£££t*fg®?£A<7)e 

. ff ft fg ttB # tfl 1 5 m 1 2 1 (0 5 0 m M £ <t *7 'J ^ A , ImM •>* 
•f- * a U -f h-JVS0 t 20«y , J-bn-^«:fftf2 5raM MJ * - J£Sfc$Sf?£ 
(pH7. 5) (KlitB) CWLTiSWLfc. 

f*ift& 1 5. OOOrpmt'l O^ii-L^^L^^mS-^-ft^'J^A^l 00 
mMt L IS ST « B T* ¥ «Hfc L fcMonoQ FPLC HR5/5 ( "7 t -> 7 it SI) i) *7 2* 
\zmttza RU»WaE-C«fef*Lfctt. 1 0 0mM^f,5O0mMi$roilSWlg 

ftfc«14Bfc*->5in 1 £2 lOlmMyf t7U-f h - ;UR t>* 2 0 % ^ U -tr n - 
iV^#tflOmM'J>Bt*';^AIiW*(pH7. 4) (MffriKC ) C*t L Tig 
DrL. rattHr«Et"C¥lli<k Lfc H h* U * is )V7 J< * 4 V TSK-GEL HA-1000 (£#W 
jf'ttSi!) *7Ai:«U: 0 HltW»-C8fcJ* Lfc8K 3 0 m I 0) 1 0 m M h 5 0 

omMwj>it^'j ^ A*$tsi&mmc<Dm.m&jmmziGiizx 4 j i>y- 77 j 

» €» ft Sltt B » **> 6 m 1 £??fi|B}tScD8H > F£»0ilL£ Fa + y)l'7;<H 
h *7 7 A IC & L , 30m 1 ffll OmMi^ZOOmMW^S^'H^^ttfS 

&mc <nw.mw)m&%§zizx 4 ; -> >- y7 ; > nf m&.*^-t siss 

* » Hi L fc . »?>ftfcSttiB»ro-9^ itS « tti»2ml$-lmM ^'f t^U^ 

20% y)-tO-Jl/S0 1 OOmM J£<fc;*7'J't7A£--&if2 5mM 
h 'J X-&mmWm ( P H 7. 5) •C^aHtLfcyA'itiSHiload Superdex 200p 
g 16/60 ( 7 r jl/7 ^ r &S!) *7Ai:«L. |ii]$«&K-CigaiL*:o iUSttiitf 
2 m 1 <D*)%5 u 1 £ S D S # 'J 7 £ 'J )V 7 < K y %fa tb\zm L tz t Z *> , 
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. miCctOX+y^t-'^f 'J -7A • 7<*z* *) il & 4 J is *s - J 

(3) JL* > ? * T~ l ) 'J I* • 7-tf U AAft*fl)Oi'>-y7; , >>* 

W3y£nfc'1'.>''>>-£''7 / — -t'^SniM J& <fc v y * -> ^ A , 5m 

M ATP, lOOmM Jg ft # 'J ^ , 0. 16mM y7;v>SV0. 0 
4 mM [8-"C] - y7^J/>**tf 1 OOmM h "J * - &&&&& (p 
H7. 5 ) (CJnAfcfitE« 5 0 u 1 LX 3 O^C, 10»RJSLfc. 

1 . ftsffl 

ATP, 2' -^'^•^rv'T-f'y ^7 ^ > 'J 2' - 7 1 

2. SKftUte 

y7;y>i:I^t*i5l?l/*->K^0. 5 m M io x , A T P tC [ r - 3 2 P 3 
- A T P as ini- 4 ^ t K «fc *? KJE £ It fc. WLfcJt^tv K5' - 'J > 

^^->y7; x > »; > it £ * fritz* 
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m 3 



7. 5 \y * '> K ( 0 . 5 m M ) 


*g*Jrgli (%) 


f 7 ) > > 


1 0 0 




4 


-f ^ v > 


5 




0 


7 t 1 j \s y 


0 


2 ' -f**i'7f;i'> 


0 



ATPWfti:, 2' - -r* * * > 7 -r* y>E'J > ^ y y i> > = >J > Bt , 2 
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^4 



I 

| 51 * U * *> K = 'J > tt( 5 


m M) 




tB*tr£tt (%) 


ATP 






1 0 0 


2" -f t^f^7f 






7 1 


j -> y ==. ] ) yf& 






5 9 


2 1 - * i/trr j f s y 


= >J y& 




6 1 


y + v y = >J y s$ 






6 


^ u i>' > = >j > & 






4 


^ v > = 'J > ft? 






3 5 


& & Ad 






0 



3 . P H 

mm&fUft* 1 0 OmM(Oftg|+ h 'J A-8t5U&Sif& < P H 4 . 2-5. 6), 
2 - <W x * > >6£ (WTMES) — TKifHfc^ ^ A*g«i£ (p 

H 5 . 4 - 6 . 3 ) , 3 - * JU* y-T n > * Jl/* >Sfc (UTMO P S ) - tK 
i^kth'^A*** (PH6. 3-7. 2) , 1U-S»«8I«'(PH7. 
2-8. 8), i'^D^dfi'Jl/T^ ;"/n;0^;i/*>9 (UTCAP S) - * 

mi+hw**mmipH8. s-io. a > &£^tiy; «>>-*n<t> h 

'J ^ AMSrifc (pH I 0. 3-1 1. 0) ic£3g S £ ft „ UpHli 
7. 7-9. 9T?fc-?fco 

4 . p H^5£tt 

B*f!t£2. 5mg/ml^yHI7Jl/y5>, 2 5 mMS^L* *) *t? A , 0. 2 
5 mM->'^ * U-f h -n/Rt/ 5 % 7 'J -t o— )l<Z<kts 2 5 0 mMi*!!-*- MJ'f 
A-8tB*|£»i£ (PHI. 5-5. 6) , ME S - : *mt* K U <P 
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H5. 4-6. 4) , MOPS -7)c6*Mfc-*- h'J^^IIX (pH6. 3-7. 3), 

h »j 7. - t&m&mm (pH7. 2-8. 8) . c a p s - *&iti- h aikw 

*(PH8. 9-10. 4 ) fe^^li^'J :> > - * KHt h 'J -5 2*MWm (P H 
I 0 . 5- 13. 3 ) K-C^&T-3 0 ft&mZfti tzlkxii l &* MS. Ltz c pH6. 
7-12. 1 OlgHT-rgtili^c^T-*) ^ fc. 

5. SSi&g 

& Jg £ 1 6t-6 OtWialt-SfcJ^ft^fct;^, S«iSgli3 Ot - 5 0 

°CC $> ~> tic 

6. taig^te 

8I^5mg/m 1 ^yiitTJPT'^^ 5 0 raMi^t* V ^ A, 0. 5mM 
-f * * U h —)VSlU 1 — A/«-£trl 2. 5niMMJ7-tl»I 

Sijfc (pH7. 5) ■C4-6 0'Cv 30»«11U iWJfc L fc. 2 5 r 

UTcDiaS-C 5 0 %W_k U 4 0 "C ± "C 12 & Lfc„ 

7. ^gf$i 

£ f5 & * <7) ig ft v ->^7 A % -f * > K£3! LEJCfcfTofc. 

*5Kir.Lfc. *gtt-i:iiAB^>*«!li«-C*)«3, V is- 1* -i -t "y iX^V^Z 
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m 5 



( 5 mM) 


in y i ♦ -r" i >t / o ✓ \ 


m 2ft flo 






1 


MgC 


1 2 ' 


6 H 2 0 


1 0 0 


MnC 


1 2 « 


4 H a 0 


5 5 


Z n C 


1 2 




1 


N i C 


1 2 • 


6 H 2 O 


1 


C a C 


1 z • 


2 H 2 O 


1 


C o C 


1 2 * 


6 H 2 O 


3 6 


M g S O <■ • 


7 H 2 O 


1 0 7 


F e S O < • 


7 H a O 


2 4 



^ A -f * > T- <b PI W £ $ ti" fc o 
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( 1 


mM) 


fBttrgtt (%) 








1 


0 0 


M n C 


1 2 


• 4 H 2O 




8 1 


Z n C 


1 2 






5 8 


N i C 


1 2 


• 6 H z O 


1 


1 3 


C a C 


1 2 


• 2 H 2 O 




7 1 


C o C 


1 2 


• 6 H 2O 


1 


0 3 


B a C 


1 2 




1 


0 6 


CuC 


1 2 


♦ 2 H z O 




2 5 


C d C 


1 2 






4 3 


H g C 


1 2 






2 2 


M g S O i 


• 7 H 2O 


1 


1 0 


F e S O 


• 7 H 2 O 




9 5 



9 . Kmi 

fcfcmtfLnmnmmz&itz-ttmfe Ltz^um<D Km m\t try j -> ytz-nt-c 

0. 0 3 m M , Oi/>i:WLt ImM, ^7; y >^3Sgt Lfc*^, ATP 
i:*fLttil. 6 m M T £ -otic 
1 0. -ft^fi 

S D S - ^ 'J 7 ^ 'J iV7 ^ K y)Hiai*ffli:«J: 0 3 6 * n h >-c*Sc 

(1) N5fc**y * y SfseFOw*^ 
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fctSS!) ^ffl^t 6, 0 0 0 r p m T* 3 B£ fa 0) S£ & J: 0 to 0 . 2mli:lfi? 
Lfc, ;n^^D7e> (77° 7 K^W * -> * x A ft 5¥ ) £ ffl ^ X ft tc 

«t')Xet7yA/j'-±i:^a v hL/w B £ w 7 < ;w * - * 2 o % .* * y — ju-c 

3 te] «fc & , fe»Lynf Oy-^x>f-4 7 6 A (7^7nvWty 
AXtt) *ffl^TN*!fi|flD7 4 ;»By)«-*SLfc. i* L fc T S J St £ ?'J 
£ K W K 70 * 3 IC^-To X a a «RI5£-C#3Cc*» -a tro ^(5)^7 S 

SS$gflaj5 (1) tm&iZ 5 0 0 m 1 (Dtgmmfr <bx* : s V ■* /< * -r ') A • T 
j ATCC953<73S@K*3g$-f#^o I£ S & rt» <b ?F H ffli C7) 7j & 

(Biochem. Biophys. Acta.. 72. 619. ( 1963)) \Z £ 0 D N A £ tti ih L f:. 

HJiS (1) T » n fc N * 7 3 y »K * S IC * 'J 2 * U * K «: # « L 

■^^^-^—^Lti^^'J^^^l/^-^KO. 2 5 # m o 1 e > «fiUtx + 
•> y * M *-r 'J »!/ A • 7-b-*- «J * ATCC 9 5 3ff)*fe*DNAO. I 8 
*j fAm***) * (^iSiittS!!) 2. 5i-yh£dATP, dC 

TP, dGTP, dTTP42 0 0 //M, 50mM Jg ft # 'J 7 A , 1. 5mM 

£6**8«& ( P H8. 3) 0. lml ICSlDL, 9 4 1C* 3 0#» 551CJ30 
fjk 7 1 »rot-f ^;^30(sl«l»)igtPCRfeSi7^fc. RfcrnZTrt 

(^iSiiftS?) fcffll^TEIJELfc. tf> D N A »r lift 0 . ZtfgiH^ 
79^>>h2i-v.K d A T P , dCTP, dGTP, dTTP*2 0 0 y 
M, 1 mM 2 — * )X/l3~f hx^/-;i/SO f 7mM Jt<kv^^v"t7A^#tr5 
OmM h »; * -£6**8W& ( P H 7. 5) 50* lCSiDL, 3 7 °C "C* 3 0 # 
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1 Oa-7 h, lOmM £ ft v ^ * A , 5mM yf t7P-f F-Jk 0. 
ImM **UI/$£/>, 0. ImM E D T A £ # ts 5 0 m M K >J 7. - £g$&lfj 
i (PH7. 6) \zmf»L. 3fcJ« 'J ^BMtKlEfc 3 7 tJT- 1 B^Mfr-**:. ttSfc> 
«^7x; - ;w to fcb & t>' x * y -JbfctJB l, fctJBfei: UPC R mto>(D3it%¥ffi 
itRV*) > n ft ^ £ (3 IR L fc „ 

^77U'^^-pUC18 (^rBiittSS) 1 w g RO'*JPI8l^ S_m_a I 
20a-i F*, lOmM KUvy^'/^A, 66mM # V A , 0. 

5mM ~>' + * X Is J h - )IRU 0 . 0 1 % + il7Jl/7'< >^ttt<5 3 3 m 
M h 'J * - # St *g 85 & ( P H 7 . 9) 50/illZS-&L,t£g30 c CT-2I^Po , JJS 

^?H£, K^^^-**<ODNAWr>t*<WIS#.i-«a)'*l»Jhi-*fc«). 
D N AltfiM-£Dfl« 'J >mb*ff^. «fc o 7 x y -;HAfl4*aa l» x*y-;i/ 

sc/ y&it*tom o. 1 >u g ro't 4 d n a #--tf 1 jx- y h (mm&t±$t) 

$•6. 6mM £ It v ^ * A , lOmM yf t^l^f (>- ;!/ K. r>' 1 0 m M 
ATP^tf566mM b *) * -£S*ilig»& ( p H 7 . 5 ) 20^1 i:« 
AO L x tag 1 6 °C-C 8B#KJJ5^ U DNA^ie^-frto ft^tHDN Al^l) 
T*. ftSi: J: Ox-/ i 'j t: 7 • n »j JM109 (Siiiiasi!) ^^SISjftL. 

& 7° 7 * 5 KDNAIiX^yytAi'f '^A • 7tf 'J ATCC95 

3ro*£(tDNA4*^)^^)8 0^-^^)DNAB^^^t^T•l^c o f#e>n/i^7 

* 3 KDN A^ffl^t^DN A»r>*-c*)lg&E?ijOj*^£fTo*: 0 £ & £ 70 (7) £ 
li, Taq DyeDeoxy Terminator Cycle Sequencing Kit ( — i< x — it *! ) 
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$-ffl^Sanger(7)^j* ( J. Mol. Biol.. 143. 161 ( 1980)) ->tz a - ft 

\Z & *) 3-* is V * * ? W ' 7*f) D I* ATCC 9 5 3 W-f 

7 J i» >*t-fS6»N*S**i:«St5D NA8 3^-^WJgSSe?'J* 5 * 

5£ $ titz. 

3 0)iftfeftDN A l 0 u E c o RI 4 0 a - -/ K l OmMttft^^*^ 
*7 I 0 0 mMSjtt h^ASl/lmMi/'ft^M h — Jl/ 5 0 
mM h "J (PH7. 5) C**U »* 3 7 TJT 2 HfWEfc 3 * 

fc. RJE**Ti* o ^ x y -;i/**ai4aaL. x* y -)vtt.m&m l t e 

c o R J X' ffi it £ ft X * > V * *>? 7- ') ^ A • 7 ■* f - ' J * U A T C C 9 5 3 
(D 3fe fe<* D N A * » fc. - C E c o R I fiHk ? Jaf: D N A U g . E c o R 
C^SiStt^) 0. 0 5 u g K. £>' T 4 DNA U # tf lOi-vh 
( ^ ig ii & tii ) £ 6 . 6mM ^<t^^*->^^, lOmM i/ft^V^ l»- 
A/RtMOmM ATP*ttt466mM h ') X - feBSSiSr^ (pH7. 5) 
USJOL. l 6-Ct? 8»?ra5C«U DNA*llSS*fc. »™* 7i; 

-n/JAfflittSL, x* / -JV^tiOiaS L "C E_c_o R I rt-trv h * & & L x * > 
tf * t% $ ? \) *j U • 7 4i+<) iJ^ ATCC 9 5 3<D«ife«:DNAifb*<f}*fc. 

turn (2) -c»ie$ftfcKy!it*KJE-ft^ftKW*Ky«*^6 7 ic^-tg 

jgttS!) fr^ft-^ft 0. 2^mo 1 ttSh L ~C E c o R l*-fe-/h*a«L 
7i X * > V* * -f >) *} 1* • 7 -te * ') * A ATCC9 5 3 <?)?fefe<*DN Aifk 
«0. 2 tf gS^^^DNA#'M7-^f (HSttH) 2. 5 an * h * d 
ATP, dCTP, dGTP, dTTP#2 0 0/iM, 50mM 1£ <t # 'J ^ A , 
1. 5mM fcffc^y^^A&tfO. 0 0 0 1 % t'7f>^*t410m 
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M h 'J 7, - &mmmm (PH8. 3) 0. lmllC^ioL, 9 4r*3 0#, 
5 5t$r2», 7 2 V £ 3 4 >? )l<& 2 5 0t# ») iSi* P C R £ ft o fc= IS 

j£;D&(751//l£l§Mi:L, LT^fiR L * W :f S 2 U*-^ K S 2 

atfa-b-v v-C2 (^iS£*t*n ^tL^-'ixO. 2 tf m o 1 eSrffl^T 

pj&^T- P C R J5Id£ ft fc 0 f*Siearo-a«rT^a — ^y;m«j*»lc«L 

VZmft.fr h'A&^nT <n E c o R I $^SSti£ -C£££rDNA»rK^Elf#£ 

0. 2« gfc^lW^ - ?^^ h^ffl^T3 7 "C-C 3 0 ft it & 

L£DNA»rtt£T4*'; **b**K*-*----ti£ffi^T3f;as'/ > S§ It £ rt> £ 3 

7 °c t* 1 b$ ft o tasttfc*? x y -^ttbttjs^'x^ j -)VTttmt. «tn« 
^t£g 3 0 °ct* 2 b»h jgft^ -tf-c mitmzm, fc«fc 0 -7 * 

jBStCj: *) DN AWrM-OTWJ >BHk«-ff^. V * -/ - ffi 4ftS L , x * y - ;U 

r (7) S m a I tiiibgnfcpUC 1 8 £ 0 ■ Ug, P C R m to <D% «g¥ ft it 
■RU 1 *) >MittalftO. 1 # g RIFT 4 DN A 'J ^-■t' 1 i- v I- (SiBiiaiS!) 

1 y 1 ') H 7 • 3 ') JM109 (^iSJittSn fc^flfe&L, ^tifrl 
00// g/m 1 (D T > is 'J >££trLf!?^igtt!±K£#* fc. 

C RIC J; #tf^ * 5 K*»fc. 3CD^7 * K K^PCS2^« 
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■b7(>y^^-ci (^iSigstsn . mmttx e c o r i h * & *s l 

tz^* > V*'* ? 7- *) ^ 2* • T-fc-fVrti* ATCC9 5 3 W^feftD N A i^t 
^£ffli,>TI^&f*<rcPCRi££«fc&te'g£fT->*:o H^nfcgJtHI^^Ii: 

? 4 ^ - £ L x * *) zf Z 9 U * * V S 4 iJ v Yrf=7 4 -? — -C 2 
5±S!i) Sffl^TPCRtttff^. #>2. 3 0 O^C— * (Dm. 6 W N 3fc i£ fg i£ rt> h it 
{£ ^ W _t Sit «9 O E_c_o R I ^IIJtSB&£ T-£#tr DN AKfttt^Jitg L/c 0 

£ L T 045 L tz D N A »t H" £*IJPR#2I K_P_n I 1 Oa--; k lOmM £<t 
^y*J/')ARCI t lmM i/'f t7l"f h-)l/t*tt5 1 OmM 

&f£tf& (pH7. 5) 50^1 ics^l, i x:-e 2&ir$Km£-exmit 

■/^ *S F^n-'PUC 1 8 (SiB&ttlS) i v &Ruvm&%K^_n. i > 
H_j_n c H ^tl^'fl 5 v h -f o 5- 1 0 mM £ <k v ^ :> ^ U » 50mM 

B^af<S*iS (PH7. 9) 50/iltCS£L> i&g 3 7 ^ T' 2 &5 H K I& £ T r8 

vl <D _K_p_n_ I H_i_n c II"Cv8'(b£JlfcpUC 1 8=5:0. 1 w g , PCRl 
to (DM&W-m it RU1ULJL I iMttottO. Ug$T4DNA')* , -f (SiBii 
&«!> ^ffl^ttSS 1 6tf8B$rifiCL. DNA^ltS?^/:. *^i?sdn 
Afi^«5-C> Iyr')t7 • 3'J JM1 09 (SigilttSl!) ^^SfclftL, - 

mtz. 

6 0 0^-^(D^eSroN^«fg«5i^ae^W±^fflfl<DK^p_n. I 40*rffltt*'C 
fr^irDNAWrttS-Stf/^** K^S^Lfvio ^(D^7*5 K «r P K S 4 £: 
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(4) X^ry^t/^f 'J • 7-tf J *A ATCC9 53(D^^'>> — V 

tfrif! (3) tfl^nfc^^^ ^ KpCS2St/pKS4«iliSJijroft]g^}f 

:n^f)is^n5t-^> • «j — * > ^ • 7u-Ao^asE?o^se?ij 
E?imK?y#^ 2 ic^ l fc. s?ij^efij#^ 2 * j s*e 

?ij7j»f>fi5t-5>^ 61^ 3- K-*<5 xdr i/y^^^-r 'J ^ A • T -t * U a 

A ATCC 9 5 3«-f - ^ :> > * --fc' it V $> <5 0 

ffi^fcf-3'<-^liEMB LSO'SW I SS-PROTT'i5, K 
?mS?iJ*^ 1 U7fx£*l£DN A SO'^-ia tC =J - K $ *i £ ^ & © IS Iff « T* £> -5 Z 

ttfmwLtzo ttz. ztizx- 4 ; > > - yr j i/ > a- vt zafc 

^ i: L -C °i — BB <b ft o -C t,* 5 x :> x 'J L T • a'Jft«ro^v>-y7;y 

y*i--A£* 3 - K-j-aae^ETifcttttiaittiifl^ £ < so cd j i, y - j 

> * 5- 3 - K "t -5 it e * T' £> 5 3 t *< ^ t ft o 

3?»60!I7 (X^P^y^/^-r'J^A-T-l:^-';*^ ATCC 9 5 34*Wf 
J is>->TT J is > *-t--*f&fc?&m.-f7 y\ \ Kroll^'J^^f'I^A 
• T >^e-T 7M7)i A) 

(l) PCRiti:J;S^ ;y>^7y > *±--tf«<£?-<Z)*g*I 4: *o-x;/^ 
i^yyt^i'f 'J 1 )/* • T-b^-'J i]l>&3k<T>4 J i/ y - V7 J + — 4£ 

itfc^-WPiSsKl&BU ^n-e n*IIPfifi|^ P_s_L I , S p h I SJWfSJ(4£ 6 

E?03EEyu#-^ 8 at* 9 tc^-t* <; 3*? * u**- K*#j*Lfc. 

^^-fv-iiLt^t^Jti'l/tf KO. 2 5 ^ m o 1 e, «fSt LTHi 
00 6 ( 2 ) -CH9» Lfcx+yyt^Jr'J^A • 7*f 'J*AATCC9,5 30 
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&fe<*DNA0. 1 w g&tf^-^DNA^'J^^— (SiittS) 2. 51 
- h £ d A T P , dCTP, dGTP, dTTP*2 00/iM, 50mM £ 
<fc*7'J^A, 1. 5mM J£<tv -> ^ AS.tf 0. 0 0 0 1°/ot'H>Ht 
tJlOmM MJ*-&6fcililj&<pH8. 3) 0. lmllCftioL, 9 4 "C 
*30#. 55TCt30#, 7 2 *C £ 3 0 »<D^ Y * 2 5 GDI* 0 ig+ P C R 
mZft^tzo KtCttfr T#a- L, IWttSDN A ttfr At £: 
V^Tst**}?— (SfS^ttSJ!) tffl^T0iRLfc. I* D N A 8r##) 2 // g 

m&m p s t i as* r/ s P h i *ti?ti l o jl^ ^^lOmM ftitw* -> 

+j A, lOOmM g{b^- h 'i ^ A&tf 1 mM i/'ft^l/^ h-Jbtt*t4 
5 0 mM h 'J (pH7. 5) 50w 1 ICift^L, fiff 3 7 X:t? 

^7^U'pHSG 2 9 8 (SS&ttSt) 1 g S. V U PS Sf * P_s_t_ 1 «fc 
s p h i ^hfn20i-7 1 OmM)S^7^^i/^A, lOOmM & 
ft "J" h 'J ■I+TSlV 1 m M *J+*7* h -)V*^^-fZ> 5 0 mM h 1 )^"^ 
ilttKiK (PH7. 5) L. ift*3 7iC-C2B3raSJE3"<i-fc. S 

fEI*7ift>#«fcfc:«J: »5 7 * / - A/H>anaSI L. x * y -;U*tiS*UI L T P s t 1 
fccfctf S_p_h. ItSft?nf^^U'pHSG 2 9 8 *»*:. - <0 P_s_L I * 
«fc If S p h 1 ti^?nfcpHSG 2 9 8 ^0. lx/g, P s t I *3 «fc g Sph 

1 -cm-fk^nfcP C RlCcfc^lt^KH- 0. 5/igSU I T4DNA'Jff-t' 1-3- 
x v h (SiSiittSS!) £6. 6mM l^fvy^y^A, lOmM + 

U-WO'lOmM ATP^ttt566rnM h 'J * - £8*IS»& ( P H 

7. 5) C&DdU 1 6°CT*8B$KSrT>Lv DNA^afe^^fc. 

DNAft^f, #tfeCJ: *5X-> x 'J eT • 3 'J J M 1 0 9 (M*tt») * 

»f,nfc^HC»«A^7JI/*')iitti:J:')r9^n-DNAt««L7* 
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(2) Jyi'Jt7 • rp^n* - 9 — <DW X 

?ifom \ (2) fcfsj&ICL-C, BajnH I S^Lll 1 nfcx y x 'J 

t7 • 3'J t r p^D^-^-^^tfDNA»ifr^f fc. 

xi (l) X-n^ntzJ J > > ?T S is >*1---e&fc?*$tsDN A&iKfr 
W A£ fttzf&WiZ<*-f J X $ KpBA-l 1 u g £ Bam H I <fc r/ P s t I 
T'iitL. Sfo^Ti^^ftfeC J: 0 7 * y — to til itt SI L . x * y - ;i/ at » » « 
L T B a m H I *J <fc [fPj_L 1 X' Wit £ tl tz ~f =7 7> < F^jffc. - <7) B_a_m H I 
& £ P_s_L 1 T" m it £ ft tz p B A - 1 £ 0 . UgS £>' B a m H I S. £>' P s t 
It^lli^fclvx'JH?' 3'J t r p^nt - f-*fttfDN AKfr*T4 
DNA'J*'-t'U-7 F (SiBigaiS!) £ ffl *S *D L , DN A^ISJ 

i*l.>T?t*DNA»frtoT\ X2/ x 'j 7 • 3 'J JM 1 09 (^iSigftS!) 
£ ® *£ & L , 1 0 0 w g / m 1 (DiJ-i-T 4 >>£#tfL^^igife±fC3: 

f#f>n^^mfejfe<*^'b^'7^ 5 K D N A «• H S L 7 # o — * y ft 8c » £ 

*T ^ ~ £ IC =fc 0 > 77^ 5 KpBA - 1 X i/ x U t: 7 • 3 'J t r p 7" □ ^ - * 

ft*>\ 77^^ h'pBA-2 ^«^t5Xi/ i 'J t 7 • n 'J A J 1 3094 li, , 
B < l£rtil& 1 T§ 1 # 1 % (»«#^ 3 0 5) 

£*U f f FE RM BP- 5 0 8 9!5^4?ntl^, 
( 3 ) 3 »J Twn* * -r ^ A * 3fc *g 511 £ .£ <£> 1$ A 

auii (2) fii^nt-f ;y>y7;->>* + - t'le^i: t r p7d^- * 

-£51*£LfcDNAIift>t£^t;liaSI/t#7 , 7;*3 KpBA-2 1 u s&fiJ*% 
(2) <75JSl£;&«LJ3t-e B_a_mH I \ZXffiit L, 7 * ; -^tAttiJlH L, x*/ — 

ju«:i8*" ztiznmmQ ( 2) og^iafiK (c-ci<_p_n 1 x-mitt. 7 
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x J — )Vt&ih $&M L * x * J -;i/ftflB*-ft& r> fc. & htitz B_a_m H I K_P_ 
n I -Cift?nf^7^ ^ Kp B A-2^;^f 'I7JI/ • 7<U* V 7* ^7 t ^ 

--fiasiicct o d n A»rtt(7)B& >&itz n^. 7i;-iniiiiiii 1 x*y- 
;uttje £ ft & o fc« 

-7j. 1#ffi¥ 5 - 7 4 9 1 5 KpHC4 1 u g £ P) $ IC B. 

ajnHISt/LEJLlti^U 7 I ;-)HikaijalL> x * y -;ufctiB£ ft U 
o fc. HP TM# C ft. B a m H I » £>' K p n I flHt £ *l ^ ^ U' p B A - 
2 0 . UgfcJit/ Bam H I & EX K p n I X' ffl it £ ft fc 7 7 7> ^ K p H C 
4*^<75DNABtK-0. 2/iga[/T4DNA')^-t' ( £ fi jfi C! ) £ ffl ^ T > 
1 6 ICC 8 B*H£fl£5£: L , DN A ^Ife^fco i*^t^DN Al^^t, 
x-> x 'J T • 3 'J JM109 (£jgi£}±SS!) £7f2?Cte& L, :n*ioo« 

» ft fc * <E ft <* >&» T ;W * 'J *§®fctC J: KDNAtHIBL7*f 
n - 7s Y )Vn%mW)^: ft n - C =fc 0 , :/ 7 * * Kp B A - 2 Cd.'J 'J 
•7 A*ttffla*OTttMS.A* Striaift;t<*"7^ * 3 Kfc»«?L, :tl^pBA- 

(4) p B A - 3 <D A T C C 2 1 4 7 7 f*^<D* A 

ttJS"C» & ft*: P B A - 3 0. Ug*<*^i^Stffll>fc»RIE*fl)* 
ft (HBflf 2 - 2 0 7 7 9 1 Cftl^ niJ*v<*-y-'J'>/»-7>*-T 

y*X ATCC 2 1 4 7 7ttCiALfc. CI ft * 'J ^"7* h > 1 
* 1 £<t^ h «j *7 A 0. 5%, 5 VoRUiil-^J '> y 5 0 u 

g / m 1 a»fc«**3ei**fe-tK * ff2««£ft#A T CC2 1 4. 77/pBA- 

(5) ^7 y S' >**--tfj£tt«)*€ 
ItJilT-ff^n/i^'J^^^x'J^A • 7^t-7y^ ATCC2 1 4 7 7 

/pBA-3*#H7h>l«, g S x * * I % , $01/ 3 - * 5 % , ') > B* 2 
***'J«7i*0. 4%, «i7^^-)i«0. 1%, WiSET ^^-^ AO. 5%. 
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MmO. 5%. 8£6*m-t*0. 0 0 I %, >if > 0 . 0 0 1%. -f- T < > 

igST^O. 0 0 5 g/l, ;0 t>r>Bj?*^v"^^0. Olg/I. ¥ * + > 3 
Oflg/I. Tf - >0. 05%, RC/*t7^y>50mg/li>f)lS5igi 
( P H7. 2) 50ml C»«L, 3 2 X' 2 4 l$ ft *g * L . S£*S«?££#?£ 

**OifiLfSfc£iSfci*Lfc. Um&* 2 0%^ «J -fca-JK 1 0 OmM*<k* 
A^ttf50mM P;^-SSH«®« (pH7. 5) C»»U 150W, <D iti 
JjX* 2 0 to & &&H!iW L tilks 1 5. 000 rpm, 3 0 toSOtoML X ±tfi Z 
» ifc o ;<DitlBliSfi5W«?--b7 r f i'^G- 2 5 C7 t JU ^ :> T ?± 31! ) ~h U >7 U 

»€>nfcfiBSE**<7)-fy->>-^7'yi'>*^— -fe'iStt*, 77*^ KpHK 
4 -CBHiCJISiHE* Ltfffc ATCC 2 1 4 7 7 /pHK4 fc LtfJIW 

5(1) (B^ttlCTWie Lfco -?-<7)*S££3t 7 i:SLfc. ATCC 2 1 4 7 7 / 
p H K 4 -C 14 Stt 14 ffi £ il fc <D C U ATCC2 1 4 7 7/pBA- 

* { 3>J * / < * -f - 'J • 7 > ^: — 7 Y 7> \Z )3 X 4 J is > - ? 7 S 

*J » 7 , 7^U'pHK4lt, pBA-3i'^t rp^a<-J-atf^-> 
>- 7 7 J i, >*^---fcfii{£?-«ii!3(£P5fc£ Lfc«i££1r LtiJ 0, Wit Ltf 

3-> i'Jt7O')HB101i:pHK4 ■£ fctt(4» A J 1 3 1 3 6 

(»fiE#^-3 0 5 ) X!^*K£*I*I?K««rflF3fc»iC"7*'<* h 
# £ *U SKS^FERM BP-5 1 86 frtt-S- £ ft T <r> -5 „ 
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& 7 





fctStfe ( nno 1 /m i n/mg protein) 


ATCC21477/pHK4 
ATCC21477/PBA-3 


5 0. 4 



# 'J ^7° h > 1 BISxdr^l%, y;l/n-^5%, 'J > 8£ ~ tK 2! # 'J ^ A 
0. 4%, KKv/^y^iO. 1%, ffiST^t-.^iO. 5%, M 3f O . 5 

%. m&m-&o. oo 1%, i»7 > # > o. 001%, r < 0 . 

0 0 5 g/l, y<>h-f->«t*;U*>^AO. Olg/l, tftf >30//g/i, 
7f->0. 0 5% v SD ( *t7'f ^>50mg/l iJ^I*4*8* (pH7. 2) 
4 50m 1 Cn'J /* • 7>t;7y*7ATCC 2 1 4 7 7 / p B 

A-3^«SU 3 2 tt 2 4 B$na&* L *S*4*»* »*:. 00 
0 r p m-C 1 0 aMi*.C.'#II*L3 Lflt»*fc LTi8I«:2 0 g 

» e> ft *: a <* H;y>50g/K 'j>s$-?xf *'j>)A2 0g/iv 

3-730g/l, A 5g/U 7 -f->BI (Mfcfc 5 0%) 1 

Og/K't-f 5->S-21 5 4g/U 7f->l g/l*^^5S^ 
(p H 7. 2) 2 0mJJ^2 OOg/l * t £ J: -? K«» L , «#Lo-?3 2t 
'fT fc. pHI44N*iftt h'^i'S'ffl^taiT. 2fcft6cfc 

C2 1 4 7 7 /pHK4i:ol^B*i:Sl5*fT-jfc. 3 0 >*M Eft* <&R JE« 

8 Cirxi-. 5' - * ; •> > ttSfltffili 5 ' - -f y > St - * h V 7 A 
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7. 5 7k*0*&&®MlC-t7n Lfco :fl)8*i»M;i'>-y7;i'>*t-*iS 
1±£#£31L-Cl^<5ATCC2 1 4 7 7 /pBA-3t-f yy>^t)5' - / •> 



3? 8 





5 ' - J S > >fifc««fil(g/l) 


ATCC21477/pHK4 
ATCC21477/pBA-3 


6 9. 8 



yj|/3-;30g/l, «tSf7y^y^A5 g / 1 , 7<^>B£ (mfiit50%) 

1 Og/1, +^->S-2 1 54g/l, 7f-> 1 g / 1 A'f)^55fc;j« 
(pH7. 2) 5 0 m 1 ■ \Z 2 0 0 g / 1 fe^SJ; -5 CKW L, ii^«#Loo3 

2 °C K {* g £ fx o fc. pHlipH!fCI^LooHri:7. 2 £ «c 5 «fc -5 C 4 

ioLfc. 3 0BjHg««fl)»aii4ii l. 3g/i ti.^ioLfc-f^vi: 
*t -t -5 * Jl/JK * 12 1 O 0 % T o tio 

**«8-CllfcI«:*y7;*>>2 5g/l, U >K~7K^* 'J ")A2 0 g/ 
1 , 30g/l, KtKvyT>->^A5g/U 7 -r (S*tt5 

0%) 4g/l, Tfi>lg/K'64 
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<5>£fc&(pH.7. 2) 50rali:200g/l k45J:^ CB1L. ji ^. it # 
Loo3 2'CI3»^S^ : £-fT-5^c pHlipHI+-C«U^LooUriC7. 2 Sc £ 

B£<7) * fR fit li 7 . 3 g / 1 X' tb "7 «s *D L fc ^ T y y > K *t * * ^ IR 14 tf) 1 4 

si? 'J ^"7 h > I ;^ h • ^-^ h7^ M%, JOl/a-aO. 5 

^Rtfttib"*- h 'J ^ A 0. 5%&Ui%&i- h »J ^ A l %^£>fi££ig% (pH9. 
7) 50ml IC. I.* i, if * & ?■ W J* 9 7 ') *7 J* • 7 J > 7- * 7 iJ 2* 
ATCC35652 ^iiL £ fc, * 'J ^7° h > 1 %, h • - * h X* 

y h7ni%, ^;i/3-^0. 5 + h l ) *J AO. 5%*»€>»5c***f* 

( P H7. 2) 50ffllC, tr A/+7 • ATCC43 195, Z )l 

+ 7 > VfV < ATCC 3 3 4 0 3 ^-tKfnSSL, 3 0lCt4^ra^*L 
iifEttS-fffc. CZ>lg*4fc£7. OOOrpmtl 0^raili'»I»IL« 
1fc£0. 9 %i£<t^ h »J •> AX" 2 Lii(*«:»fc. COgf* A 
3 m 1 \Zl&m L, ig^&iaSlC L o t£ «8 # & £ 1 5 . 0 0 0 rpmt3 

0 5>raii-C«^«t4aS L±m^-fe7 rf^G - 2 5 ii =7 U (7 r )l<7 -> 7 1±9H) 
tlil>TR*L, fflSfatteffifttt 3. 5 m 1 ffl6*3s**mfc 5 1 £ 5m 

M J&fc-ry^v^ A. 5mMATP, 1 OOmMSjtA'J^A^ 0. 0 6 mM 
y7J>>RV0. 04mM[8- M C]-y7;>'>?-#tf 1 OOmMMi^- 

(pH7. 5) 50« 1 ^i;iD^tSJc:>i^3 Ot, 1 0 # S £ L » 
4lSLfc5' - ^T-n/§ft£5£« L. J J i/ y - 77 J v >**--t£itTStt*riM 



- 48 - 



WO 96/30501 



PCT/JP96/00761 



m 9 





it (nno 1 /mi n/mg protein) 




4 6.3 




6. 6 4 




1 . 19 



^Sfeflajll irl^mtZJC^r i> y * /< >?7- x )*Ji*'7*J=jy*r<7iiJ* AT C C 
3 5 6 5 2, * Az-f-T • V — - ATCC4 3 1 9 SS^^JI/f 7 • 7^7 
< ATCC 3 3 4 0 3 t30T:-Cl 6l*KI*«L. & 5 (2) 

£|^#IC^ft^'ft(Oifefe#DN A£|J3S!!L*: 0 SJfefeftDN A 1 0 u 
V&j&m E c o RI 1 001- y K £ 1 OmM^bV^^^A, 1 0 0 m M£ <t 
t h')7Aaj;imMyf t^P^ h — «/ «• £ 5 0mM4U - £8**8* 

(pH7. 5) (w*j£>*>OiS-£L> 11 K 3 7 TC -C 1 4 ^fW S *C $ fc ft . W & 

i:<t*)7x;-ji/«iiliayxi'y-;i/ttJSLfc. » ft fc E c o R I ic «fc r> t « 

IBr £ ft/iSfefe# D N A £ 0 . 8 % 7 if a - * y ;Hg ^ «c £* 13 ft L , Molecular CI 
oning 2nd edition (J. Saobrook. E. F. Fritsch and T. Maniatis. Cold Spri 
ng Harbour Laboratory Press. p9. 31 (1989)) \Z £ffc <D X' 7 ii n — * Y )V 

h + 4 o yv < =L#>ttm) icr Jb* u mifZft fc. 

£ x * ^ * /< * ^ 'J *7 A • T -fe> 'J * A * * ^ > - ^ T y •> > * — tf it 
fc * * & tf *r * £ ^ O - zT t L X, 4 2 X "C 1 4 N > 2 0%tWVA7U'flE 
TT'W "7* 'J *M -tf- :> a > £ ft fco $&V<)V*-*0. 2xSSC (0. 0 
3Ml£fttF U7A, 3 mM h 'J -7 A) > 0. 1 0 /oSDSt'ft^Lt: 

^i-^4. 6 k b (DmKtf&m Ztltio 
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15Jg0!J13 (X+yyt^^f'i^ix'T^^^f^r^A ATCC35 
6 5 2 ^feftA'6roi*xyt^?f 'J-JA • £ A S 3fc 4 y i/y - 

X^-^^^^^^W^A • T^^yy-i TiJ U ATCC3 5 6 5 2 W&fef* 
D N A 1 8 u g t*JPR»^E_c_o R I 2 0 0 i- 7 ^ 3 7 'Cf 3 B?HSC L> 

n%ix*l>\ZML. 4. 6 k b WiSWWrfifctf^*^* y- (SSiittSn 
TlHliEL, x^-S/^^-^^-r'J^A-T^^^-r-fT^^ ATCC35652 

^9XU'^H-pMW2!8 ( B* •>'- >&33) 1 u g £ 1H PS & % E_c_o 
R I 2 0 ■> h *ffl^"Ci&« 3 7t:-C3i^P^SC.^-ti-T^<ti««-7x y-A/fcb 

AWftftoK'J i'lHfcfciT^ ^ x y -rt/ttffitoS L, x * y - )Vtk.to* 'a fc fc. 

r <D E c o R I f j|!lft*ilfcpMW2 1 8t 0. 2 « g , E c o R I "C ffi it £ 

A 'J (^SiiaSI) fcffl^Tai&Lfc. *l»TttDNA8*i1?, W * K 

^i^ij^o') JM109 (^fBit&M) Srff^fclfcL, 3 *i £ 1 0 

^xV^A-T^^rfTaASfefefc 4. 6kb(Z)DNA»rK£S 

fE$S0!] 1 4 (l^^t/^f'J^'T-J^f <Tn ATCC3565 
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b >£rr^7o-7'DNAfc/W7 1 jyi' Xt £ Br fir * H 5£ L fc 0 * Wfe 
Lc_oRUI/PjlH^K$nf^2. 7 * o^- XO^BrlifrM-awW 

•7* y 4 x-tz z. t wnw l sedn a tax* e_c_o r i syp_ii i -egjwr 

Lfc^97U'^H-pSTV28 (£«&&«!) C**SL, i -> x V 7 • 
3 'J J M 1 0 9i:iSt5lftLt. f# e.nfcfSlsft«: <£> 4 s *' <=> Molecular CI on in 
g 2nd edition (J. Sambrook. E. F. Fritsch and T. Maniatis, Cold Spring H 
arbour Laboratory Press, p. 1.90 (1989)) !£« (73 3 a x — / W 7 M y -f -tf — > 

* / is > * - M rS 14 «• H mm 7 ( 5 ) E tt <& »14 iM £ ft K £ •) »05£ L fc i: £ 6 
»Tfi-7j*x:*-i'y;i->'*£'r , J • 7^7>rw 7 * * 3fe <7) -i" y •> > - FT J > 
j»e>hfc79^5KDN A»fflUt Ec o R iatf Pst I tfJ0T»r>t tf)£&E 

yBSKyij^-rn^xdri/^^^^^'j^A • 7*f >j * a * * W Y y > > - vr 

J is > * — -tf i: $B|B)t££^ L B fl 6 *MC«f ifi^cJUE^-C* -a fc. -Tfc 

fr-fc, E?"J^E?iJ#^ 1 5 Cif*£*i57 S ;»E«'i'e«516Rt3- Ki"4 
itfc^-a*. I+J/yt^^f , )'JA'7')5>f<7*A ATCC3 5652 
tf> f* y is y - V7 J is > * -f - *i & V $> 2> * 

U±<Z3«fc -5 [C, X^yyt^'i'f^A • 7-te-f , J*7A&*tfW V is > - 

ate* aw ;->>-77;y >*:>---fc'«tt£iri-sa6©£ 3- k-** - 
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g n m 

( 1 ) —nam $8 

(i) msBA #<Dmn#.&ti 

(ii) &W<DZfa: &&m<D9i&?5& 

(iii) £7Uft : . 1 5 

(iv) ig*S5fc : 



(A) 


: 




(B) 




#16 1 T 1 1 


(C) 


m : 




(D) 


m : 




(E) 


S : 




(F) 


ZIP : 


1 0 4 



( V ) ^ > ^ a - * *5 *imm*. 

(A) & : 

(B) -3 > a. - * - : 
<C) **ft -> *-r A : 
(D) V 7 l> ") i 7 : 

(vi) grrrffiBiT'- * 

(A) tbP#"^ : J P 

(bo mma : i 9 9 6 * 3 a b 

(C) : 
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(vii) »ftm±9k iiiPr* 

(A) &m&^ 
(b) mPB 
(o thp*^- 

(D) tliPB 



- * 



^P 3 ? 7 - 1 0 2 8 8 8^ 
1 995^3«24B 

ftf® 3 ? 7-177900^ 
1 995^6fl9B 



(viii) RmA/mmmmm 

(A) : fete M± 

(B) : 1 0 2 2 6 



(ix) &mmm 
(a) 

(B) : 



03-5688-5 136 
03-5688-5 137 



(2) E7iJ§^- 1 C7)£?lJ<7)flf#8 
( i ) S <7) & K : 

(A) K7l<Z)ftS 

(B) 

(C) Moft 

(D) >#D5;- 
(i i) S 79 (OS « : 



9 0 9 base pai rs 

-*» 

Genomic DNA 



(Hi) >\ 4 -< * > : NO 

(iv) T>^--t>^ : NO 

(vi) &m : 

(A) : x^->^^y^T- 'J A • T-fe* V rti* 

(B) 8c« : ATCC 9 5 3 
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(ix) &m<o&m : 

(A) &®*m-tiZ*lr : CDS 

(B) #£t£lg : 1. 909 

(C) *S8i£i*5£ LtzHm : E 
(xi) KFU : SEQ ID NO: 1 : 



ATGAATAAAA TCGCGGTAAT CGGAAAAGTA 
CCTTTGCATA AGGATGCGAA AAACGTAGGA 
CGCAACGTAG CACAAAATCT AGCCGTCCTC 
ACGAATGATC AGATTGGCGT GGGAGTGCTC 
GATCACGTCG AAATGTTAGA AGATCATGGA 
GAGGGTGACT TGCAAACATC GATCTCGAAA 
ATTTTACGTC AATCGATCTA TGCACTCGAT 
TTGTCCGTCA CGGTCTTAGA ACGTTTGATT 
TTTGGTGTTT GTGGTCACTT GAGCGTCATC 
ACTGGATTCA TTTGTAGCCG AGAAGAGGCT 
GTCGAAGATG CGATTCATGT AGCAAATGAG 
GTGACGATGA GTGAACTGGG GGCGGTCTAC 
GTCGGAACGA AAAAAGTGAA GGTTGTCGAC 
GCAGTCTTGT CCGAATTGAC ACAGGAAAAG 
AAGGTCGCAG CAGAAGTCAT CGCTTCAACA 
GCTCTTCAA 



TTCGTCGACA TAAAAGGAAC TTCGTTCGCT 60 
GACATCACGT TTTCAAATGG AGGAACAGGA 120 
GGGAATGAAG TTCGCTTTAT CTCGACGGTT 180 
GATGAGCTGA AATCCTACGG TGCGAATGTG 240 
ATGGGTATGT GGCTAGCTGT CATGGATAAC 300 
CAACCGGATG CCAAGTTGCT CGAAGAGGCG 360 
GGAGTCGATG CCGTTGCAAT CGATTTGGAT 420 
CATTTATGTC GTAAGATuGA GTTGCCATTG 480 
GAACGAAATC GTCATCTGCT ACAAGGGTTC 540 
GAAATTCTGT CTGATCTATC GATCGTGACG 600 
CTAGCGAAAA AGGGCGCTCC GTTTACGGTC 660 
GTTGATCGTC GTACGGCGAC ATCAGGTCAC 720 
TCAACGGGAG CAGGCGATTC CTTCTTCTCC 780 
TCAGCAGAAG AGGCTTTGAA GCTTGGTATG 840 
GAGAATGGAC TCGTTCCTGA AATGCTAGAT 900 

909 



(2) S?!]S-^ 2 ORyiJ <7)tf$8 
(i) K?lJtf>&W : 

(A) R7iJ0)^£: 303 
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(b> &n<Dm 

(D) h#D->*- 

(ii) &t n (?) t&m 

(xi) E?"J : SEQ ID NO: 2 : 



7 

it Sit* 



Met Asn Lys He Ala Val He Gly Lys Val Phe Val Asp lie Lys Gly 

5 10 15 

Thr Ser Phe Ala Pro Leu His Lys Asp Ala Lys Asn Val Gly Asp lie 

20 25 30 

Thr Phe Ser Asn Gly Gly Thr Gly Arg Asn Val Ala Gin Asn Leu Ala 

35 40 45 

Val Leu Gly Asn Glu Val Arg Phe lie Ser Thr Val Thr Asn Asp Gin 

50 55 60 

He Gly Val Gly Val Leu Asp Glu Leu Lys Ser Tyr Gly Ala Asn Val 
65 ' 70 75 80 

Asp His Val Glu Met Leu Glu Asp His Gly Met Gly Met Trp Leu Ala 

85 90 95 

Val Met Asp Asn Glu Gly Asp Leu Gin Thr Ser lie Ser Lys Gin Pro 

100 105 110 

Asp Ala Lys Leu Leu Glu Glu Ala Me Leu Arg Gin Ser lie Tyr Ala 

115 120 125 

Leu Asp Gly Val Asp Ala Val Ala lie Asp Leu Asp Leu Ser Val Thr 

130 135 140 

Val Leu Glu Arg Leu He His Leu Cys Arg Lys Met Glu Leu Pro Leu 
145 150 155 160 

Phe Gly Val Cys Gly His Leu Ser Val He Glu Arg Asn Arg His Leu 
165 170 175 
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Leu Gin G I y Phe Thr Cly Phe lie Cys Ser Arg Glu Glu Ala Glu lie 

180 185 190 

Leu Ser Asp Leu Ser lie Val Thr Val Glu Asp Ala lie His Val Ala 

195 200 205 

Asn Glu Leu Ala Lys Lys Gly Ala Pro Phe Thr Val Val Thr Met Ser 

210 215 220 

Glu Leu Gly Ala Val Tyr Val Asp Arg Arg Thr Ala Thr Ser Gly His 
225 230 235 240 

Val Gly Thr Lys Lys Val Lys Val Val Asp Ser Thr Gly Ala Gly Asp 

245 250 255 

Ser Phe Phe Ser Ala Val Leu Ser Glu Leu Thr Gin Glu Lys Ser Ala 

260 265 270 

Glu Glu Ala Leu Lys Leu Gly Met Lys Val Ala Ala Glu Val Me Ala 

275 280 285 

Ser Thr Glu Asn Gly Leu Val Pro Glu Met Leu Asp Ala Leu Gin 



290 



295 



300 



(2) K7ij#*i- 3 <D&n<nmm 

(i) EFUWtt® : 

(A) EFIJWS? : 

(b> stnom 

(D) hfoi/'- : 

(ii) snomrn 

(xi) EyiJ : SEQ ID 

Met Asn Lys lie Ala Val He G 
1 5 



2 8 T < J §* 
T < JJSSt 

i-f* K 

: 3 : 

Lys Val Phe Val Asp He Lys Gly 
10 15 
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Thr Xaa Phe Ala Pro Leu His Lys Asp Ala Lys Asn 
20 25 



(2) kfu#^ 4 (n&n<nmw 
(i) &no)&n : 

(A) K?iJO)&£ 

(B) KWWS 

(C) i>|<7)«ir 

(D) F-f Oy- 

(in sinnmrn 

(iv) T > -f--tr y 7, 



1 7 

-*« 

MO 
NO 



•f DN A 



(xi ) E^IJ : SEQ ID NO: 4 



ATGAAYAARA THGCNGT 



17 



(2) K?!)§-*r 5 o&nomm 

(i) EyiJWil® : 

(A) E.m<n&£ 

(B) K70<75gi 

(o mnfi 

(D) HtfOv — 

(ii) K7"J0>*iSl 
(i i i) ;W tf-fe-r- -f * )V 



1 7 
NO 
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(iv) T>-^-t>^ : NO 
(xi) £ n : SEQ ID NO: 5 : 



TTYTTNCCRT CYTTRTG 17 



< 2 ) e n s 6 w s n o? m w 

(i) K?iJtf>ftf? : 

(A) K?yw^ £ : 2 3 

(B) SyiJ<7)S 

(C) III Oft : 

(D) h #n •>'- : Sftfttt 

(ii) K?'JW««R : te?)^S& ^fiKDNA 
(i i i) /W tf.-tT- ii )l : NO 

(iv) T^-f-tr^* : NO 
(xi) S?U : SEQ ID NO: 6 : 



TAATCGGAAA AGTATTCGTC GAC 23 



(2) E7IJ#-^ 7 <DE?iJ(Dlf $8 
(i) E^iJWttS : 

(A) EfUWg^ : 2 1 

(B) E?IJ<7)S «B* 

(C) 8<aft 
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(d) k #a •>-- : mm# 
di) Btnnmm m<n&® ^udna 

( i i i ) ^ ■< tf-fe-r -f * ;U : NO 
(iv) T>-f-te>7. : NO 
(xi ) E7I : SEQ ID NO: 7 : 



GGAACTTCGT TCGCTCCTTT G 21 



(2) K?'J#-^ 8 tf)K?iJtf)t£#8 



(i) iSFijOTttH : 

(A) EfOC7)f|£ 

(B) E?lJ(75g! 

(C) ISO St 

(D) h#ax- 

(i i) &nv>&m 

(i i i) ; W # -tr -r # ;U 
(iv) T -te > * 



3 0 

mm 
-*« 

NO 
NO 



-afULD N A 



(xi) 



SEQ ID NO: 8 : 



GGCTGCAGGA ATGAATAAAA TCG.CGGTAAT .30 
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(2) s?y§-^ 9 (D&n com & 

(i) £?iJOte® : 

(A) £ JIJO^ £ : 3 0 

(B) E?"J<7)2J 

(C) *8<D& : -*« 

(D) h-foy - : StlJH* 

(i i i) ^ -C tf-bx < *7 ;l/ : NO 
(iv) T>-f-b>* : NO 
(xi) £?« : SEQ ID NO: 9 : 

GGGCATGCTG GAAAGACATA ATACGTTTCG 30 



( 2 ) £ n # ^ 1 0 CO £ F« <7) 1ft & 



(i) 


£FU(Dtt© : 






(A) 


: 13 0 2 




(B) EFUWl! 






(o mv>n 


- *§* 




(D) h#o->*- 


ffMft 


(i i) 


£?iJtf)fi*B : 


Genomic DNA 


(i i i) 


-r -f * )V : NO 


(iv) 


T > -7--b > * 


: NO 


(vi) 








(A) : 


Xy* 'JH7 • 




(B) 


HM 7 0 


(ix) 
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(A) «»«-*'i-ge^- cos 

(B) 1. . 1302 

(C) L tz^m : E 



(xi) Sin : 


SEO ID NO: 


1 0 : 








ATGAAATTTC 


CCGGTAAACG 


TAAATCCAAA 


CATTACTTCC 


CCGTAAACGC 


ACGCGATCCG 


60 


CTGCTTCAGC 


AATTCCAGCC 


AGAAAACGAA 


ACCAGCGCTG 


CCTGGGTAGT 


GGGTATCGAT 


120 


CAAACGCTGG 


TCGATATTGA 


AGCGAAAGTG 


GATGATGAAT 


TTATTGAGCG 


TTATGGATTA 


180 


AGCGCCGGGC 


ATTCACTGGT 


GATTGAGGAT 


GATGTAGCCG 


AAGCGCTTTA 


TCAGGAACTA 


240 


AAACAGAAAA 


ACCTGATTAC 


CCATCAGTTT 


GCGGGTGGCA 


CCATTGGTAA 


CACCATGCAC 


300 


AACTACTCGG 


TGCTCGCGGA 


CGACCGTTCG 


GTGCTGCTGG 


GCGTCATGTG 


CAGCAATATT 


360 


GAAATTGGCA 


GTTATGCCTA 


TCGTTACCTG 


TGTAACACTT 


CCAGCCGTAC 


CGATCTTAAC 


420 


TATCTACAAG 


GCGTGGATGG 


CCCGATTGGT 


CGTTGCTTTA 


CGCTGATTGG 


CGAGTCCGGG 


480 


GAACGTACCT 


TTGCTATCAG 


TCCAGGCCAC 


ATGAACCAGC 


TGCGGGCTGA 


AAGCATTCCG 


540 


GAAGATGTGA 


TTGCCGGAGC 


CTCGGCACTG 


CTTCTCACCT 


CATATCTGGT 


GCGTTGCAAG 


600 


CCGGGTGAAC 


CCATGCCGGA 


AGCAACCATG 


AAAGCCATTG 


AGTACGCGAA 


GAAATATAAC 


660 


GTACCGGTGG 


TGCTGACGCT 


GGGCACCAAG 


TTTGTCATTG 


CCGAGAATCC 


GCAGTGGTGG 


720 


CAGCAATTCC 


TCAAAGATCA 


CGTCTCTATC 


CTTGCGATGA 


ACGAAGATGA 


AGCCGAAGCG 


780 


TTGACCGGAG 


AAAGCGATCC 


GTTGTTGGCA 


TCTGACAAGG 


CGCTGGACTG 


GGTAGATCTG 


840 


GTGCTGTGCA 


CCGCCGGGCC 


AATCGGCTTG 


TATATGGCGG 


GCTTTACCGA 


AGACGAAGCG 


900 


AAACGTAAAA 


CCCAGCATCC 


GCTGCTGCCG 


GGCGCTATAG 


CGGAATTCAA 


CCAGTATGAG 


960 


TTTAGCCGCG 


CCATGCGCCA 


CAAGGATTGC 


CAGAATCCGC 


TGCGTGTATA 


TTCGCACATT 


1020 


GCGCCGTACA 


TGGGCGGGCC 


GGAAAAAATC 


ATGAACACTA 


ATGGAGCGGG 


GGATGGCGCA 


1080 


TTGGCAGCCT 


TGCTGCATGA 


CATTACCGCC 


AACAGCTACC 


ATCGTAGCAA 


CGTACCAAAC 


1 140 


TCCAGCAAAC 


ATAAATTCAC 


CTGGTTAACT 


TATTCATCGT 


TAGCGCAGGT 


GTGTAAATAT 


1200 


GCTAACCGTG 


TGAGCTATCA 


GGTACTGAAC 


CAGCATTCAC 


CTCGTTTAAC 


GCGCGGCTTG 


1260 


CCGGAGCGTG 


AAGACAGCCT 


GGAAGAGTCT 


TACTGGGATC 


GT 




1302 
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( 2 ) e n # i i <*> s w ra $b 

(i) K?iJ(7)&® : 

(A) KFUcDJI £ : 3 0 

(B) snnrn : tt» 

(C) &<7)ft : 

(D) h.-Koi/'- : 

(ii) GZWnmm. : ffe W & §fc ^ISDNA 
( i i i ) >W #-b -r -f * : NO 

(iv) 7 > f- -fe > * : NO 
(xi) Efll : SEQ ID NO: 11: 



GGCTGCAGCC ATGAAATTTC CCGGTAAACG 30 



( 2 ) K 711 * 1 2 (D E 71 <D It 83 
( i) &J\l<D&n : 

(A) E?iJtf>g£ : 3 0 

(B) EFUOS! : &8fr 

(C) UlWtfc : 

(D) h #n •>'- : it$Kt* 

(i i i ) j\ << #-fc -r < iJ )!/ : NO 

(iv) yy^-^y^ •■ no 

(xi) EFfl : SEQ ID NO: 1 2: 
GGAAGCTTAA CGATCCCAGT AAGACTCTTC 30 
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(2) £7iJ#^- 1 3 <DK7iJ<7)tf|*8 

(i) E?"J0)£K : 

(A) £70 0 ft £ : 7 2 

(B) &n<OM _ : &gfr 

(C) : 

(D) F-t?D-/- : USUI* 

(ii) E?«<73«*B <&<D&& 
( i i i ) stf-fe-fw * : NO 
(iv) T>^-fc>7. : NO 



&f£ D N A 



(xi) 



SEQ ID NO: 1 3 : 



GGGGATCCTG TTGACAATTA ATCATCGAAC TAGT.TAACAG TACGCAAGTT CACGTAAAAA 60 
GGGTCTGCAG CC 1 72 



( 2 ) K?"j#-t i 4 (Dfancnmm 



(i) EJUWI*© : 
(A) ETUOTft* 

.(B) K7iJtf)S! 

(C) liKDffr 

(D) l-*ny- 

(ii) KFIJWHIM : 



9 2 4 
Genomic DNA 



base pairs 



( i i i ) n^-tf NO 
( i v) T > > 7. : NO 
(vi) : 
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(A) X^yy^/^f'H^ • 7-)7>f < 7*A 

(B) : ATCC 35652 
(ix) &W<Dft® : 

(A) ftmz&i-u^ CDS 

(B) fF*E{£® : 1. ■ 924 

(C) j*5£ Lfc^S : E 
(xi 1 K7U : SEQ ID NO: 1 4 : 

ATGAATACGA TTGCAGTAAT CGGCAAAGTG TTTGTCGACA TAAA AGGAAC GTCGTTCCCC 60 

CCCATCCATA AAGATGCGAA AAACGTCGGA GATATCGCCT TCTCAAACGG TGGCACCGGA 120 

CGAAACGTCG CTCAGAACTT AGGTGTCCTC GGTAACGATG TTCGGTTCGT CTCGACCGTG 180 

ACGAACGATC AAATCGGAAT CGGTGTCCTC GAAGAACTAC GCAGTTTGAA CGTCAATGTC 240 

GAACACGTCG ACTTGCTCGA AGACAACGGC ATGGGTATGT GGCTCGCGGT CATGGACAAT 300 

AACGGTGACC TCCAGACGTC AATCTCAAAA CAACCTGACG AGGCGATGAT GGAACAATGC 360 

ATCCTCCGTC GCATCGATAC CGTTTTCGCC GAGAGCACGG CTGTCGCCAT CGACCTCGAC 420 

TTATCGGTCA ACGTCTTAAA CGAGACGATT GAATTGTGCC GTGAGATGAA ACTCCCGCTA 480 

TACGGTGTAT GTGGTCACCT CTCGGTCATC GAACGCAACC GTCACTTGCT CCAAGGGTTC 540 

ACGGGCTTCA TCTGTAGCCG CGAAGAAGCC GAGATTCTCT CGGATATGTC CATCGTCACG 600 

GTTGACGATG CCCTTCGCGT CGCCGAGGTG CTCGCCATGA AAGG AGCGCC GCTCACGATT 660 

GTCACGATGA GCGAGCTCGG AGCCGTCTAC GTCGACCTTC GCACGAACGA ACAAGGTCAC 720 

GTGCCGACGA CGAAAGTGAA AGTTGCCGAC TCCACAGGCG CCGGGGATTC CTTCTTCTCT 780 

GCCGTTATTT CCGAGCTCAT GAAAGAGCAT TCGATTGAAG ATGCACTTCG TCTCGGCATG 840 

CGTGTCGCCG GGAAAGTCAT CGGCTCTCAT GACAACGGAC TGACGCCTGA GATGTATGCT 900 

TCACTTGAAC AACCAACACG TGAC 924 



(2) k?ij#^ i 5 (D&n<r>mm 

(i) S?0OttS : 
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< A) K ?Q <Z> ft 3 : 308 7 ^;8 

(B) &n<nm : 7 < yss 

(D) h tfo •>*- : minx 
( i i ) E 7U <7> 11 ffi : ^ 6 © 
(xi ) ge?lj : SEQ ID NO: 1 5 : 



Met Asn Thr lie Ala Val He Gly Lys Val Phe Val Asp He Lys Gly 

5 10 15 

Thr Ser Phe Ala Pro lie His Lys Asp Ala Lys Asn Val Gly Asp 1 le 

20 25 30 

Ala Phe Ser Asn Gly Gly Thr Gly Arg Asn Val Ala Gin Asn Leu Gly 

35 40 45 

Val Leu Gly Asn Asp Val Arg Phe Val Ser Thr Val Thr Asn Asp Gin 

50 55 60 

lie Gly lie Gly Val Leu Glu Glu Leu Arg Ser Leu Asn Val Asn Val 
65 70 75 80 

Glu His Val Asp Leu Leu Glu Asp Asn Gly Met Gly Met Trp Leu Ala 

85 90 95 

Val Met Asp Asn Asn Gly Asp Leu Gin Thr Ser lie Ser Lys Gin Pro 

1O0 105 110 

Asp Glu Ala Met Met Glu Gin Cys lie Leu Arg Arg lie Asp Thr Val 

115 120 125 

Phe Ala Glu Ser Thr Ala Val Ala He Asp Leu Asp Leu Ser Val Asn 

130 135 140 

Val Leu Asn Glu Thr He Glu Leu Cys Arg Glu Met Lys Leu Pro Leu 
145 150 155 160 

Tyr Gly Val Cys Gly His Leu Ser Val He Glu Arg Asn Arg His Leu 
165 170 175 
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Leu Gin Giy Phe Thr Gly Phe lie Cys Ser Arg Glu Glu Ala Glu lie 

180 185 190 

Leu Ser Asp Met Ser lie Val. Thr Val Asp Asp Ala Leu Arg Val Ala 

195 200 205 

Glu Val Leu Ala Met Lys Gly Ala Pro Leu Thr lie Val Thr Met Ser 

210 215 220 

Glu Leu Gly Ala Val Tyr Val Asp Leu Arg Thr Asn Glu Gin Gly His 
225 230 235 240 

Val Pro Thr Thr Lys Val Lys Val Ala Asp Ser Thr Gly Ala Gly Asp 

245 250 255 

Ser Phe Phe Ser Ala Val lie Ser Glu Leu Met Lys Giu His Ser lie 

260 265 270 

Glu Asp Ala Leu Arg Leu Gly Met Arg Val Ala Gly Lys Val lie Gly 

275 280 285 

Ser His Asp Asn Gly Leu Thr Pro Glu Met Tyr Ala Ser Leu Glu Gin 

290 295 300 

Pro Thr Arg Asp 
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r j y y xii :*i h(Dwim&. 3L*)u*-m$-&. rv *) y tz&M 
bli&z&Xs sisa^ics' - j j y >§*xi± 5 • - =.)umz±f$.'gm 

-ti-Lib. ztiz&m-tzz t*ft®it-tz>5' - -f j y y& xii 5 ' -^r 

0 at* tiz>&±®)X$>z>m*m i ie»£> 5 ' -^;y>Kxii5' -yy- 

3. ATPB4ii^tt4i»4ft^3 9^Ai'f >J • y.y *=.y Y **x 
$>z>m#m i ie«ro 5 • - y y ^ 5' - yy -jveacom^^c 

5. >( ; y y - yy ; y y fe'&z^-t zm&'g.* 3 - K ■* s a ^ a< 

x y 1 'j t: 7 • 3 'j aic-^, xiittae-r-fc'W r>jy^xts 

1 £ a<-c # ^ifcf -c^^is^ji 1 ~ 3 an^tia — ig c se w 5. ' -f; 

6. 4 j y y - yy j y >*^---tfr§tt £lri-<5£6e£r K-taae^fc 
a t p n^mz^-t z&tiLtoizm a l tzmnm&tfio 

0 mi£tiz>9SL*k$ax&z>m**n. 6 ie«o)^^ic^^. 
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9. ^ y ^ > - y T y > > * ^ - i£t4 £ ^ :f £ S 6 K £ ^ - K & it (e ^ 
x 3- *> y * ^ £ -r 'J ^ ^ • 7-tr-f- £*3fci-<&it<£ J F-* X l£ I£ it (e ^ H 

10. Oy>-y7y v > *^--tfT§tt£*r-*-*mSm* 3- >"t -sitte^F- 
-t -5 d t A { -C # 4 it <c -f- -C & £ 2ft # m 6 - 8 <D ^ -f ft * * - \z IE ft cd ^ H 

11. 3 'J £ -r 'J ^ • 7 >^tx r Y * X Kfc ^-CffiSH^I^-C*) *) , 

&tf am* d n a. 

* •> y * J< * -r 'J ^ A • 7 -tr 'J # A (w £ & 3Ui^jtf£ 

;c ^ -f y >j y y x -t £ z t & -c £ -5 i« e -f - t- -5 1» # ii i i izn<D&m 

X.DN A, 

^7 • =i «j * * * a e ^ » xiiaieti^w/'^^ 

1 . ft ffl 

2. 

51 ^ 1/ * •> KH'J ^B^rffi^'J fife <B 51 * 1/ * •> K Ctefci" 

•So 

3. sap H 

7 . 7 - 9 . 9 
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4. pH$$tt 
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